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PROCEEDINGS OF SOCIETIES. 


THE KANSAS ACADEMY OF SCIENCE, 1877. 


The Tenth Annual Meeting of the Kansas Academy of Science convened 
at Topeka on the 11th of October, 1877, and closed its session on the evening 
of the 12th. The business meeting convened at the office of Dr. Thompson, 
at which the following members were present: Prof. F. H. Snow, Mr. Savage, 
Mr. Foster and Miss Mozley, of Lawrence, Professors Mudge and Kedzie, of 
Mankattan, Dr. Brown, of Leavenworth, and Messrs. Adams, Cooper and 
Thompson, of Topeka. 

The meeting was called to order by the President, Prof. Snow. The min- 
utes were read and the treasurer's report made. 

Dr. ILalley, of Kansas City, on behalf of its Academy of Science, invited 
the Kansas Academy of Science to hold its next semi-annual meeting in 
Kansas City, which invitation on motion was accepted. 

Committees were appointed for nominating officers and other purposes, 
and the academy adjourned till evening. 

In the evening an address was delivered in Representative Hall by Prof. 
B. F. Mudge on the subject: “The Value of Science.” The object of the 
lecture was to show that all science has a practical value; that there is no 
dividing line between that which is practical and that which is purely ab- 
stract. Every truth and fact in nature has its use and its value. 
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No one would have dreamed that the discovery of the constituent ele- 
ments of the planets would result from aman blowing soap bubbles and 
watching the effect of the rays of light passing through them. Yet so it 
was; but more than that: So utilitarian has science become that at the 
present day we can make steel rails for our railroads ata less cost than iron 





‘ould have been produced twenty years ago, because the spectroscope indi- 
cates precisely the heat necessary to carbonize the mass. No one would 
think that flying a kite, would lead to transmitting messages three or four 
thousand miles by electric telegraph. Studying the habits of birds, insects 
and plants will inure to the benefit of the farmer, merchant and mechanic. 
At the close of the address the professor was warmly congratulated on the 
ability and practical character of the lecture. 

On Friday morning Prof, Snow called the society to order, 

The first paper read was on the subject: “The Boston Natural History - 
Society,” by Prof. M. V. B. Knox, The writer, not being present, the pres- 
ident read the paper. It gave the history of a society which has become 
tamous for the work it has done towards popularizing the study of natural 
history. In its early days it had all the drawbacks that usually attend such 
institutions. All the attendance at some of their early meetings could be 
-omfortably seated on a sofa; but by slow steps, and after many interrup- 
tions, donations of money and buildings, as well as books and specimens of 
natural history, began to flow in, putting it on a sound footing, and now it 
is doing as thorough and efficient work as any so¢iety of the kind in the 
world. 

Mr. John H. Long, of Olathe, had a paper on a “New Method of deter- 
mining the Velocity of the Wind.” The author not being present, the paper 
was also read by Prof. Snow. It explained the ingenious methods employed 
by Mr. Long for the subject named. The apparatus consists of a post firmly 
set in the ground, from the top of which four arms extend ; a hollow ball of 
given size and weight is suspended from one of them, and the amount of 
deflection of the ball from the perpendicular is watched for fifteen minutes, 
several times daily, the distance of deflection being determined by the 
graduation or the arc over which it swings. The velocity of the wind is 
then determined by calculation. The force required to movea given weight 
over a given space being known, the velocity of the wind can be easily de- 
termined, The results showed it to be a much more accurate instrument 
than the best anemometer now in use, 

Prof. Wm. K. Kedzie read a paper on “ Ozone in the atmosphere.” 
He mentioned the fact that he at a former meeting read a paper on this 
subject, giving results of observations as to ozone in the atmosphere of 
Kansas. His observations, with the aid of others, have still been continued. 
The object has been to determine facts bearing upon questions of the health- 
tulness of the Kansas climate. If no demonstration has yet been arrived 
at, the observations made go in the right direction. Ozone was discovered 
by Schénbein, of Basle“in 1840. It is produced in our atmosphere by 
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electricity, by processes of oxidation, by the evaporation of water, by the 
process of vegetable growth. Jt is more abundant in winter than in sum- 
mer. It is more abundant in Kansas than in many of the states further east. 

Among the persons who have assisted Prof. Kedzie during the past year 
in his observations on this subject, he mentioned the following: B. B. 
Smythe, of Ellinwoed; Prof. J. B. Dunbar, Topeka; Dr, A. H. Thompson, 
Topeka; W. UH. Carruth, and J. H. Long, Lawrence, and L. B, Hurdt, Can- 
ada. He described the tests employed in detecting ozone in the atmos- 
phere and determining the quality, and mentioned many circumstances 
under which the existence or absence of the substance may have a relation 
to conditions of health. 

The paper elicited some discussion and comment, bringing out the idea 
that observations should be made in other directions. Such, for instance, 
us the state of the barometer, thermometer, anemometer and not least, the 
forms and types of disease prevailing in the community at the present time 

F. G. Adams, of Topeka, read a paper on the subject: “ How to Popu- 
lnvize Practical Science.” He suggested that the academy should take ac- 
tion to procure a wider dissemination of the results of the labors of its 
members. He said he did not mean to depreciate what the Academy has 
already done to spread a knowledge of scientific facts among the people. 
That looking over the papers which have been read before the Academy 
znd published as its transactions from year to year, during the nine years 
since its organization, it is abundantly evident that much has been con- 
tributed of value to the public, and calculated to popularize scientific study 
and investigation. There has gone out for popular instruction, much in- 
iormation as to the resources of the state in the various departments of 
natural history, as‘to its mineral wealth, its climatic characteristics, ete. 
Yet the conviction must rest in the minds of all that a still wider diffu- 
sion of benefits from the work of this body would be desirable. 

It is through the newspaper press and the school room that he would 
suggest that this greater work be promoted. He said to the members, if 
hitherto the journalist has drawn, trom the results of your labors, the 
means to extend the scope of his work, and if the teacher has found in 
what you have brought in here means for the better instruction of his pu- 
pils, is it not clearly desirable that these channels of public instruction 
should be enlarged; that by direct and systematic action the members of 
this body should not only be investigators of scientific truth, but through 
three channels promulgators of elementary science among the people. 

The newspaper and the school room are the great avenues of thought 
und instruction. The journalist eagerly grasps for his columns whatever is 
presented, prepared for the comprehension and interest of the common mind 
and within the limits of space which he can spare. The newspaper moulds 
and reflects public sentiment. The teacher brings into his class room 
whatever public sentiment compels him to impart as instruction. It re- 
mains then only for scientific men to make science readable to the common 
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mind in brief form. Then the newspaper is reached; then public senti- 
ment is enlightened and moulded, and its reflection compels science teach- 
ing in the schools. 

He did not mean to suggest that any paper ever read before this body 
was not prepared in readable English. He hoped no discourtesy to this 
body or any member of it would appear in any word or suggestion he 
should make. But he meant to say that an essay or scientific paper read 
before the Academy might be forever locked up within the lids of a state 
report—never to reach the people for their instruction. Or such papers, 
prepared for scientific cars only, may not be prepared for the comprehen- 
sion of the unscientific newspaper readers, or it may be too lengthy for 
admission into the newspaper columns, 

He referred to essays which had been read by Prof. Riley, Prof. Snow 
and others, containing unanswerable arguments in support of science teach- 
ing in the common schools, but which had been little read by the public. 
Such essays should be cut up into newspaper proportions and got before the 
people. 

He spoke of the evidences manifested in many ways of the growing de- 
mand on the part of the people for scientific information, and attributed it 
largely to the work of the Academy, notwithstanding little direct effort had 
been made to popularize such information. How much more, then, might 
be done with well-devised effort. 

He moved that a committee be appointed to take action on the subject. 

Profs. Snow, Mudge. Kedzie and others favored the motion, and it was 
adopted. The committee was appointed as follows: Judge F. G. Adams, 
Prof. B. F. Mudge and Prof. F. H. Snow. 

Prof. F. H. Snow, of the State University, read a paper on the insect Am- 
blychila cylindriformis. He said the subject was perhaps of greater interest 
to entomologists than to the general public. It related to the discovery of 
an insect in Western Kansas which has previously been exceedingly rare 
and in great demand among collectors at from $12 to 820 per specimen. 
Several hundreds of these insects have been taken during the past season 
by the Kansas University expedition, in charge of Prof. Snow, and by the 
Yale College expedition, under S, W. Williston. The insect is a beetle (or- 
der coleoptera) and is very interesting in its habits. Itis not to be found by 
daylight, but must be hunted after sundown and before sunrise. It is car- 
nivorous in its nature, living exclusively upon other insects. In cunfine- 
ment it makes itself useful by devouring maple-worms, grasshoppers, and 
other pests of the orchard and garden. The discovery of this species in 

such numbers has created considerable excitement among the entomologists 
of both America and Europe, who are now seeking to supply their cabinets 
with this hitherto rarest and costliest of insects. 

Prof. J. D. Parker, of Kansas City, filed a paper on the subject of the 

River Biuffs, which had been already published in the transactions of the 


Academy. 
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Prof. Snow presented a paper prepared by Lewis Walson, of Ellis, con- 
taining a list of the birds of Ellis county. 

Prof. Kedzie read a paper on the “Tola Mineral Well,” in which was 
made the following comparison of the composition of the water of the Iola 
well with those of the ees and “ United States” springs of Saratoga. 


IN G RAINS TO THE IMPERIAL G ALLON. 
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Prof. Snow gave “Adcitions to the Birds of Kansas,” mentioning only 
two additions during the past year. The number now reaches 297, 

Dr. A. H. Thompson; of Topeka, read a synopsis of a paper upon “Science 
Among the People.” He took the ground that there had been more advance 
made in the popularization of science amongst the people of this country 
and that the average standard of the knowledge ahd appreciation of science 
was higher in America, as compared to the total population, than in any 
European country. This is largely due to the commendable enterprise ex- 
hibited by the newspapers of this country in bringing science before the 
people, to the innovation of science teaching in the schools, ete. But the 
cause of popular education in science is yet in its intancy. Much has been 
done, but much remains undone. Every man in every calling is the better 
fitted for his calling by having a scientific knowledge of the principles under. 
lying the details and materials with which he works, The individual, the 
class or the nation which fosters and cultivates science, has greater mental 
strength, purer character, more peaceful life and more solid prosperity than 
the one which does not. We must then go forward with the work of popu- 
larizing and spreading science among the people. 








AFTERNOON SESSION, 


E. A. Popenoe, of Topeka, read a paper entitled ‘““Notes on Kansas Birds.” 
The paper comprises a list of the birds of Shawnee County observed during 
a period of six years residence. The number catalogued is 189, and notes 
are given on dates of spring arrivals, nesting and other habits. Several rare 
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birds are noted, among them, the Morning Warbler, the Palm Warbler, the 
Swallow-tailed Hawk, and Western Prairie Falcon, etc., and a notice and de- 
scription of an albino female King-bird, taken at Silver Lake in the spring 
of 1874. This is a true rara avis, as albinos are nowhere common, and among 
the Fly-catcher family, to which the King-bird belongs, are very rare. The 
paper notes also the discovery of the nest and eggs of Nuttall’s Whippoor- 
will, a bird which is frequent in occurrence near Topeka. 

Facts are given relating to the eastern or western distributions in Kan- 
sas of many species, from notes taken during an expedition of two months’ 
duration, to Rooks and Graham Counties. 

F. G. Adams exhibited a black-board sketch showing a section of surface 
geology adjacent to Topeka, together with specimens of materials illustrating 
the section and explained what appeared to be the relations of the materials 
to the soils of the neighborhood. 

A brief discussion followed, in which Prof. Snow mentioned what he had 
observed of interest and profit to an agricultural community growing out of 
such observations in connection with the Essex Institute in Massachusetts. 

Prof. Mudge presented a statement of the remarkable discoveries made 
during the past season, in Colorado, of new genera and species of Dinosaurs. 
The first were brought to light by Prof. A. Lakes, of Colorado, and others 
since by Prof. M. Three species are larger than any land animal heretofore 
known. The size of a few of the bones will give a close idea of the whole 
animal. The thigh bone (femur) is five feet eight inches in length, weigh- 
ing 380 pounds. The shoulder blade (scapula) was six feet two inches long. 
Vertebra fifteen inches in diameter. 

No entire skeleton was found, but one entire hind leg, including the toes, 
measured thirteen feet. As the reptile had long hind legs, and the ability 
to stand erect upon them, his head, when in this position, was thirty-five 
feet from the ground. When living he must have weighed twenty to twenty- 
five tons. 

Intermingled with the same deposits were the bones of very small dino- 
saurs, also new to science, Which indicated an animal when living of less than 
twenty pounds. 

Some of these specimens are in the hands of Prof. Marsh, and a few in 
the possession of Prof. Cope. ? 

Prof. Kedzie presented a drawing representing the “Great Spirit Spring” 
in Mitchell County, and gave a very interesting account of the peculiarities 
of its waters, the sisgular pond formed by their flow, and of the superstitious 
veneration with which the springs were regarded by the Indians formerly 
inhabiting North-western Kansas. 

Miss Annie E. Mozley read a © Catalogue of the Snakes of Kansas.” 
The list comprises thirty-five species collected and classified at the State 
University. 

Prot. Mudge presented a paper accompanied by drawings showing the 
structure of the organs of venom of the rattlesnake. The paper and draw- 
ings were prepared by L. H. Williston, of New Haven, Connecticut. 
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Prof. Snow presented lists of the “Insects of Wallace County ;” also of 
the Colorado lepidoptera. 

Prof. F. W. Bardwell, of the State University, read a paper on “TIllus- 
trations cf Nebular Hypothesis.” He said: Accepting the nebular hy- 
pothesis of the origin of the solar system, it has been assumed that there 
must have been an original motion of rotation, otherwise the solar system 
in condensing and contracting must have formed a single large sun without 
any planets revolving about it. . 

The question arises, whence this original rotation. It was shown that a 
nebulous mass of matter moving in space with a simple forward motion, 
must in obeying the forces of attraction from other masses of matter in space, 
become deflected and gradually acquire some rotary motion. 

The actual velocity of rotation of the sun about its axis, and the orbital 
velocities of the planets serve as a means of estimating the original rotary 
velocity of the nebulous mass of the solar system. Such computations in- 
dicate a velocity much greater than seems to be possible by the cause of 
rotation first named. A second possible and probable cause of this original 
velocity of rotation was stated to be the collision of two such nebulous 
nlasses in space. 

The necessary result of such an incident would be to develop a con- 
siderable amount of angular velocity. The remarkable appearance of 
several of the nebulous masses visible through the telescope is precisely 
that of two clouds meeting from opposite directions, the portions of which 
commingle and move spirally around on an axis. 

The question of the probable existence of planets outside of Neptune 
was also suggested as connected with the nebular hypothesis; but though 
some considerations were named as throwing some light on the question, no 
positive answer could yet be given. 

The evening lecture was on “The Chemistry of the Sun,” by Prof. Geo. 
E. Patrick, ef the State University. He said, solar chemistry is a new 
thing. Until recently nothing was known of the chemical composition of 
the sun; but now we have, by means of the spectroscope, determined the 
exact composition of the great solar body. He then exhibited a spectro- 
scope and described the instument. It was invented about 1802. By this 
instrument it is shown that the vapor of different metals exhibits a line of 
& certain peculiarity. Applied to observations of the sun it is found that 
this body contains vapors of the following metals: Sodium, barium, cal- 
cium, magnesium, manganese, iron, chronium, cobalt, zinc, nickel, copper 
and probably gold. The gases hydrogen and oxygen are also present. 

From the discoveries made the theory has been derived that the sun is 
surrounded by an atmosphere composed of the metals named converted by 
heat into a condition of rarified vapor, and that the sun itself is only a denser 
vapor of the same materials. 

He spoke of the solar prominences, first observed during the eclipses of 
the sun in 1848, and afterwards in the eclipses of 1868. | By these observa- 
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tions it was determined that one of the prominences extended at one time 
out from the sun a distance of 200,600 miles—a sheet of red flame. Usually 
hydrogen gas is only seen in the prominences, but all the other gases found 
on the surface are sometimes seen in the prominences. 

The lecture was illustrated by the use of the spectroscope, and by charts 
showing its operation. 

Prof. Snow, in adjourning the Academy, stated that the number of papers 
presented had been unusually large, showing a growing interest in the work 
of the academy. He congratulated the members on the fact that the institu- 
tion seems moving on from year to year in a work of increased usefulness, 
He said the next meeting would be in June next, at Kansas City; the next 
annual meeting, at Topeka. 








CHEMISTRY. 


HISTORY OF ALCHEMY. 
BY PROF. 7. J. EATON.* 

The whole sum of human life, from adult age to the grave, consists in a 
struggle for money. 

Whatever may be the pursuit, whether in science, religion, production 
or traffic, the greatest desire of every human heart may be expressed in 
that one monosyllable, gold. It is the mainspring of human activity, the 
end and object for which we are all working. 


“For gold the merchant plows the main, 
The tarmer plows the manor.” 


As a desire it seems almost innate, and has existed since the foundation 
of society. Mythology tells us that King Midas, when promised by Bac- 
chus whatever he should ask, said “give me that with my body whatsoever I 
touch may be changed to gold, pure yellow gold.” To-day, there is not one 
of us, if we had faith that it could be accomplished, that would not answer 
the same question practically in the same manner. It is the universal and 
all-absorbing problem of life, and all we know of science is considered of 
practical'im portance only so far as it enables us to wrench this precious metal 
from nature or our fellow man. 

I mention this grand motive power of human action because its influence 
on the ancient scientific mind produced the strange delusion whose history 
I propose to give you in brief to-night. 

It is full of meaning and interest, as it was the first step, the primitive 
stage of a beautiful modern science. Like Midas, they wished for some 
supernatural power by which they could, with the simple touch, change the 











*Read before the Kansas City Academy of Science, Sept. 25th, 1877. 
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common things of earth to pure yellow gold. Their knowledge of the laws 
which govern matter was limited, but their tertile imaginations were un- 
limited. “ Disdaining nature,” says Youman, “they retired into the ideal 
world of pure meditation, and holding that the mind is the measure of the 
universe.” They sought through its agency to work out the all-absorbing 
problem. They claimed at last to have discovered this power in what they 
called the * Philosopher’s Stone” which they thought, by mere contact, 
would change the common metals into gold. And further, in the form of a 
potation, it was to prove a universal medicine, and even change the decrep- 
itude of age into youth again and prolong life indefinitely, thus permitting 
the holder to enjoy his untold wealth and bask in the sunshine of perennial 
youth. 

With this delusion before them as an incentive to investigation, we find 
men in those dark ages laboring day and night, searching and ransacking 
nature to gain from her the wonderful secret.” The object for which they 
lnbored was of course never attained; but in their investigations many 
valuable discoveries were made, which, in after years, when the delusion 
was washed away by truth, were left as golden sands, with which was lain 
the foundation of the most beautiful, interesting and useful of modern 
sciences, Chemistry. 

This class of men, searching for the philosopher's stone and the elixir of 
life, were called Alchemists, a term whose origin and primitive meaning is 
not accurately known. Some authors claim that it was in use among the 
Greeks soon after the Christian era, while others think there are sufficient 
reasons for considering it of Egyptian origin. But Prof. Palmer (professor 
of Arabic), considered it an Arabic term, being made up of the particle al 
and a word derived from the substantive kyamon, signifying the constitution 
of a thing. 

There are many similar terms known to have come from the Arabic lan- 
guage, such as Almanack, Alkoran, Alkali, Alembic, and others, which 
would furnish at least strong presumptive evidence that this was the true 
origin of the term. Some have pretended that it is derived from the name 
Chem or Shem, one of the sons of Noah, and that to this day the Jews pos- 
sess the art of making gold—hence their fabulous wealth. 

The leading idea of the Alchemists was transmutation, or the power of 
changing one kind of matter to another. This idea was based on the in- 
stability of the properties of matter. They held that there were but four 
elements—fire, air, earth and water—and that all bodies were either hot or 
cold, wet or dry. Warmth and dryness, they said, produce fire. Warmth 
and moisture produce air. Cold and dryness produce earth, and cold and 
moisture produce water. These elements, fire, air, earth and water, they 
claimed could be transmuted into each other, by the mere exchange of prop- 
erties. Thus, if dryness is added to water the moisture is destroyed and it 
is converted into earth. If coldness is added to air, the warmth is de- 
stroyed and it become water, an example of which was seen when an earthen 
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vessel was filled with cold water, on s warm day; the coldness was com- 
municated to the surronnding air, changing it to water, which was con 
densed on the outside of the vessel. 

In like manner they claimed that earth could be changed to water, water 
to air and air to fire by the mere putting on or off of predominant proper- 
ties. The metals they divided into two classes ; such as preserved their lustre 
when exposed to fire, were called noble metals, while those that lost their 
lustre and other characteristic properties by heat, were termed base metals. 
The metals were moreover regarded as compounds, consisting of a metallic 
earth and an inflammable principle, which they called sulphur. In gold 
these principles were found nearly pure, while in other metals they were 
contaminated with foreign ingredients, by being purified of which they 
would be converted into gold, 

Such were a few of the leading ideas of ancient chemical philosophy. 
To us they seem mere idle visions, but to the ancients, with the light they 
had on science, they were as plausible as the laws of gravitation and the 
correllations and conservations of force are now, and they seemed at that 
time strongly supported by facts. 

Lead and copper ores are frequently found alloyed with silver and some- 
times with gold also, Take galena (lead ore), for example. They saw by its 
lustre, etc., thatit was a metal; if heated it gave off sulphur and its prop- 
erties were heightened, in fact, it became a purer metal. It was very reason- 
able to suppose that by the separation of a little more sulphur it would 
become further purified and changed to silver, and when, on further applica- 
tion of heat, a little silver was really obtained, and from it, a trace of gold, 
it was natural to think they had produced the latter, and that by continuing 
or perfecting the process they could change all the lead to gold. 

Again, they poured water on quick-lime; it disappeared, lost its proper- 
ties as water, and acquired those of stone, in other words, it was transmuted. 

A small plant in a weighed portion of soil, by the addition of pure water 
only, grew to be a vigorous shrub, while the soil lost but a trifle. What was 
more natural than to suppose the water was tranmuted to a living structure ? 

They said, “does not fermentation change the sweet juices of plants into 
the invigorating and youth-giving aqua vitae (water of life). “Does not 
digestion transform food into blood ?” 

Such things seemed to amply confirm their theories, and I think their 
ideas, for that stage of the science, were perfectly legitimate, although in 
themselves erroneous. Taken in connection with the times, we find it a 
natural stage in the growth of the human mind; as Yauman again says “it 
was the first experimental grapple of man with nature.” 

They did not, however, adhere to this method of investigation but al- 
lowed themselves to be led astray by astrological dreams and a thousand 
other absurdities, the natural result of which was their fables of the phi- 
losopher’s stone. This philosopher's stone or “lapis tingens” was then the 
backbone of alchemy; the distinguishing feature between it and chemistry 
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proper. It constituted the vital part of ancient science, and, strange as it 
may seem, its search was continued through a period of more than a thou- 
sand years, and philosophers, during all that time, were misled by the 
strange delusion. 

In a decree of 1423 Henry the VI of England, declared “that the clergy 
should engage in the search for the philosopher's stone, for, since they could 
change bread and wine into the body and blood of Christ, they must, also, 
by the help of God, succeed in trunsmuting the baser metals into gold.” 

The alchemists pretended that a knowledge of the philosopher’s stone 
was allowed by Providence to only a few select persons, who were found 
worthy on account of a virtuous life, a careful study of alchemical authors, 
and perseverance in experimenting; and any one receiving this peculiar 
favor was threatened with the direst vengeance, both in this world and the 
next, if he ever revealed it to the vulgar. Their books were therefore only 
intended for the favored few. In their style they were as mystical and un- 
intelligible as possible, their works abounding in symbols and diagrams to 
add still more to this obscurity. 

From an article by Archibald Campbell we copy the following excellent 
description of the manner in which their followers were beguiled: 

“Some of the writers adopt such mystical modes of expression, or em- 
ploy such peculiar diagrams and symbols, as to be absolutely unintelligi- 
ble; while others, after professing to speak plainly, and for some time 
employing the known terms of chemistry, suddenly disappoint our expecta- 
tions. Just as we begin to flatter ourselves that we understand their pro- 
cesses and perceive the particular object which they have in view, they tell 
us that the copper or silver which they have immediately before command- 
ed us to employ, is (non vulgi sed nostrum) not the copper or silver of the 
vulgar, but of philosophers. When after deluding their readers in this 
manner, they conclude by an (/atelige si potes)—understand me if you can— 
or (si plura dicerem etiam pueri intelligerent), if I should say more even chil- 
dren would understand. 

Thus the unhappy persons who addicted themselves to the study of 
Alchemy always remained uncertain how to interpret the author whom 
they chose as their instructor; and instead of being led from the unfortun- 
ute issue of their experiments to doubt the authority of their guide and 
desist entirely from the pursuit, rather supposed they had misunderstood 
the author, and attempted by a more attentive study of his works to arrive 
at his true meaning. They were thus ied on from one delusive hope to 
another; from one expensive process to another still more expensive, till 
the complete expenditure of their own funds and the failure of their credit 
with others, forced them unwillingly to desist from their experiment. After 
having thus spent their lives in perpetual labor and disappointments, after 
having injured their health by the processes in which they were employed; 
and reduced themselves to absolute poverty, in their chase after an imagi- 
nary object, the alchemists were seldom cured of their folly, but indulging 
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in retirement in their visionary speculations, they at last, either from men- 
tal derangement or from the want of funds sufficient to disprove their new 
theory by experiment, believed themselves to have become acquainted with 
the mode of forming the philosopher’s stone, and composed mystical books 
to teach the art to others.” 

The first certain notices we have of the belief in transmutation was the 
latter part of the third or the beginning of the fourth century, when the 
(rreek ecclesiastics, it seems, attempted to manufacture gold and silver. 
Many learned treatises on this subject are said to have been written by them. 

After the Mahommedan conquest and the Arabians became so highly 
civilized, they cuitivated the arts and sciences. In the eighth century this 
idea reappeared among them, and here we have really the first authentic 
mention of Alchemy. The name, as I have said before, undoubtedly origi- 
nated with this people. 

The Arabian physicians introduced into medicine the mercurial prepa- 
rations. From their success with these agents they were led into the 
extravagant notion of a universal, medicine an elixir of life. These ideas 
seem to have been universally received at that time, and we find illustra- 
tions among their votaries—Geber, Rhazis and Avicenna. 

During the intellectual darkness of the eleventh and twelfth centuries 
science almost faded away entirely, and we find but little known of Alchemy 
until about the middle of the thirteenth century, when Roger Bacon and 
his cotemporaries, Raymond, Lully, Albertus Magnus and Armand de Ville- 
nenne again brought it forward and made it popular, both with the ignorant 
and the learned. This peried of Alchemical history was really the acme of 
the science. The most extravagant notions were entertained. They now 
sought for the alchahest or universal solvent, and pretended they had the 
power of developing the constituent principle of gems. The discovery of 
the philosopher’s stone they supposed would not only give them the power 
of forming the precious metals, of curing disease and prolonging life, but it 
was to solve some of the most difficult problems in general science, and 
even in religion itself. The impetus given to the science by these earnest 
and probably honest alchemists continued it through the two succeeding 
centuries, and true believers continued their experiments with amazing 
assiduity. 

About the beginning of the fourteenth century we find Basil Valentine, 
a Benedictine monk, who becomes noted as an alchemist. He has the credit 
of being the first man who “formally applied chemistry to medicine.” He 
discovered the therapeutic properties of antimony, which he celebrated in 
a treatise entitled his “Currus triumphalis antimonii,” and originated the 
doctrine that all substances were compounds of salt, sulphur and mercury. 

The extravagant doctrines of Raymond Lully, concerning a universal 
medicine, were again revived and gradually gained ground until they culmi- 
nated with that noted empiric, Paracelsus. This man, Theophrastis 
Paracelsus, was called by Nande “the zenith and rising sun of all the 
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alchemists. Ife was born in 1493, near Zurich in Switzerland. Iis father, 
who was a physician, instructed him in medicine, after which he placed him 
under the most noted alchemists of the time. He is said to have traveled 
through every country in Europe, consulting physicians, quacks, old women 
or magicians indiscriminately, in order to gain information. At the age of 
twenty he was captured by the Tartars and carried before the Czar of Rus- 
sia, and afterwards accompanied his son to Constantinople, where he claims 
he discovered the philosopher's stone. He gained a notoriety as a physician, 
by curing syphilis with mercury, and by the free use of opium in the cure 
and alleviation of disease. In the thirty-fourth year of his age he was ap- 
pointed Professor of Physics and Natural Philosophy in the University of 
Basle. He was thus the first public Professor of Chemistry in Europe. His 
lectures, Which attracted a vast number of students, are said to have been 
full of bombast and self-laudation, He treated the physicians of his time 
with the greatest insolence, telling them “that the very down of his bald 
pate had more knowledge than all their writers; the buckles of his shoes 
more learning than Galen or Avicenna, and his beard more experience than 
all their universities.” He boasted of the possession of secrets which would 
prolong life, and even proposed himself to live to the age of Methuselah. 
The fact is, says one author, “he had made the discovery of alcohol, and 
thought that in it he had found the long sought clixir of life. Parcelsus 
determined to put it to the test, and drinking copiously of his alcohol (with 
a daring worthy a better cause) he sank dead on the floor of his laboratory.” 

Thus ended the days of one of the most remarkable scientific men that 
ever lived. While living he was degraded and mean, insolent and bombas- 
tic. He stole the opinions of others and propagated them as his own, 
sarrying the idea of the philosopher's stone and the universal medicine to 
such a ridiculous extent, and then exemplifying their emptyness by his own 
tragic death while vainly endeavoring to prolong his life. In this he un- 
doubtedly did much towards dispelling the illusions from the minds of 
thinking men. 

During and for some time previous to Paracelsus there existed another 
class of men, a set of mountebanks, vile pretenders, who, taking advantage 
of the ignorance of the people, passed juggling tricks for true Alchemy. 
They pretended to have the philosopher's stone, and offered to impart the 
secret to others for a certain sum of money. One of these quacks having 
invested his loose change in a nail constructed one-half of gold and the 
other iron, and having mastered a few chemical terms, would start on his 
mission, Meeting an individual with more money than brains, he would 
carelessly draw from his pocket a handfull of nails, selecting the proper one. 
From a vial, said to contain the magic elixir, he would expend the last drop 
in converting the nail into gold. The vial contained only colored water, 
with which he would wash the paint off the nail. Presenting it to his vic- 
tim as a sample of what he could do, he was from that moment master of 
his purse until it was exhausted or its owner, tired out by repeated failures 











































HISTORY OF ALCHEMY. 





462 


in experiments, would send the charlatan away to repeat the same trick on 
another equally as gullible. Another sample of their swindling operations 
was their powder of projections. By projecting or throwing this on the sur- 
face of melted lead, they pretended it would change the lead to gold. The 
secret of the trick was a hollow metalhe stirring rod, into which they had 
previously conveyed the gold. The powder was composed ot sulphur, salt- 
petre and charcoal, which, when thrown into the crucible, made a great 
deflagration or flash, Stirring vigorously with the hollow rod, they would 
at length produce the golden grains to astonish the uninitiated. 

These frauds, and finally the conduct of Paracelsus, began to alarm the 
higher ranks of society, so that finally the whole class of alchemists were 
brought into disrepute. Laws were enacted against them by different 
princes of Europe, and learned men discussed the falsity of the doctrine ot 
transmutation. 

As knowledge increased, Alchemy now decreased so rapidly that after Par- 
acelsus we find but one true alchemist of sufficient note to demand our atten- 
tion in this connection, This alchemist was Van Helmont, a disciple and 
great admirer of Paracelsus. Ue was born at Brussels in 1577, read medi- 
cine and received his degree at the ave of twenty-two. Soon after, happen- 
ing to get the itch and failing to cure himself with the regular treatment, 
he became disgusted with the profession and left it. Dividing his fortune 
among his relatives, he spent some ten years in traveling, during which 
time he became violently attached to the study of Alchemy, and resolved to 
devote the remainder of his life to its investigations. He was a blind ad- 
herent to the doctrines of his illustrious predecessor, yet he made many 
valuable discoveries, and his writings had sufficient merit to give him con- 
siderable celebrity. Van Helmnot may justly be considered the last of the 
alchemists, for with his death in 1644 the doctrine of a universal medicine 
expired, and soon after that of the philosopher’s stone also. His cotempo- 
‘aries and immediate successors were such men as Agricola, Glauber, Be- 
guin, Glazer, Erkern, Kunkle and Boyle, who attended strictly to the 
refutation of those doctrines of the ancients, so that the whole alchemistical 
science fell to ruin, thus ending about the middle of the seventeenth century 
one of the most interesting and vital illusions to which the human mind has 
ever been subjected. It undoubtedly originated, as I bave before intimated, 
in man’s innate desire for wealth, his desire for knowledge, and a vigorous 
body and a long life to enjoy them, the same objects for which we are 
laboring to this day, viz: Gold for our purses, knowledge for our brains, 
and long life to enjoy both. Their labors were not entirely in vain, nor 
have we the right to consider their system a fraud, although fraud may have 
been connected with itat times. Astrology preceded astronomy, so Alchemy 
luid the foundation for a sublimer chemistry. In their energetic search 
alter the philosopher's stone the alchemists made many valuable discoveries 
which they did not appreciate at the time, but which in after years, when 
collated and sifted from error, furnished the groundwork of a nobler and 


truer science, 
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(ilass is so familiar a substance that we are likely to overlook its wonderful 
character. [f we imagine onrselves suddenly deprived of it, and ask where we 
should find a substitute in many of its uses, we shall better appreciate its 
unique value, There is absolutely nothing known to us in nature or in art 
that could take its place in some of its most important applications, In our 
windows, for-example, what could we use instead of it that would not be a 
mere barbarian makeshift? What dreary prisons our dwellings would be in 
a New England winter with no light except what could be got through oiled. 
paper or canvas, and no opportunity of seeing anything outside without 
opening the window! 

To the man of science the loss would be infinitely greater if not irrepar- 
able. We will not aitempt to picture the dismay, the despair, of the astron- 
omer and the chemist if deprived of the instruments and apparatus in which 
glass forms an essential part. It may, indeed, be asserted that the sciences 
could not have attained their present development without the aid of glass. 
The partial and imperfect substitutes that are available are so costly as to 
be within the means of comparatively few, and the progress of investigation 
would be proportionately slow and difficult. 

But we must leave our readers to follow out these reflections for them- 
selves, our present purpose being rather to give facts than to indulge in 
fancy pictures of the “might have been.” 

The manufacture of glass dates back to a pre-historic antiquity. We do 
not even know to what race or nation its invention is to be credited. Arch- 
wologists are disposed to assign it to the Egyptians, but apparently on no 
other ground than the convenient one of assuming that any art whose origin 
‘-annot be traced may safely be ascribed to a people among whom so many 
other arts had their rise and development. The story of Pliny that glass 
wis the accidental discovery of some Phcenician merchants was of course a 
mere tradition, and it is, moreover, improbable on the tace of it. He tells 
us that those merchants, landing on the banks of the river Belus, made use 
of blocks of soda to support the caldron in which they cooked their food, 
and that the alkali melted and united with the sand to form glass; but it is 
difficult to believe that an open fire on the sand would be hot enough to 
effect the vitrification. If the process was discovered by chance, as it may 
have been, it is more likely that it was connected with the early art of pot- 
tery or some of the primitive operations in the extraction of metals from 
their ores. 

Although the art of making glass is so ancient, it is little more than halt 
a century since the scientific principles on which it depends were explained 
by the Swedish chernist, Berzelius. He was the first to discover that silica 
is an acid, and that glass is a true chemical compound, or a salt formed by 
the union of this acid with alkaline bases. From that time the manufacture 
of glass, which had been carried on empiratically for ages, was put upon a 
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acientific footing, and conducted with the precision of other chemical processes, 
The many varieties of glass that had been made acccording to arbitrary 
rules deduced from experience were found to be mixtures of silicate in vary- 
ing proportions; or, to be more specific, mixtures of the silicate of potash 
or soda, or of both, with one or more silicates of the earths or metals, as those 
of lime, alumina, baryta, iron, lead, etc. Thus common window glass is a 
silicate of soda or potash, or both, with that of lime, and usually of alumina; 
flint glass of potash and lead, and so on. It would take whole columns ot 
the Journal to enumerate the varieties of glass with their composition ; but 
their properties depend upon a few simple chemical facts. The alkaline 
silicates, or those of potash and soda, are soluble in water; the others used 
in glass-making are insoluble. The mixtures of the two, in different num- 
bers and proportions, vary in the power of resisting the action of acids and 
alkalies, fusibility, hardness, brilliancy and other respects. Lead, for 
instance, tends to make glass softer, more fusible, and more lustrous, which 
tits it for optical and ornamental purposes, but spoils it for the purposes of 
the chemist, who wants a hard and infusible glass, not readily acted upon 
by chemical agents. Lime, on the other hand, renders glass refractory and 
less susceptible to the action of acids and alkalies, The Bohemian glass, so 
much esteemed for chemical apparatus, is essentially a silicate of potash and 
lime. 

The coloring of glass is effected by the admixture of small quantities of 
metallic oxides when it is in a state of fusion. Common bottle glass owes its 
dark-green color to the presence of oxide of iron in the sand used in its 
manufacture. Suboxide of copper produces a red glass, and gold a magnif- 
icent ruby tint. The oxides of antimony and uranium are used for different 
shades of yellow, oxide of cobalt for blue, binoxide of manganese for an am- 
ethyst purple, a mixture of the oxides of cobalt and manganese for black, 
and various other oxides or mixtures of oxides for the multiplicity of hues and 
tints required for artistic and ornamental purposes. Natural gems owe their 
beauty of coloring to the blending of metallic oxides with the colorless silica, 
and all their exquisite tints can be reproduced by the skill of the glass-maker. 

The value of glass for most of its uses depends largely on the fact that 
it is an amorphous, that is, a non-crystalline substance. When certain va- 
rieties of glass are heated nearly to the melting point and then slowly 
cooled, the silicates partially separate and crystallize, and the mass becomes 
opaque, like porcelain. This devitrified glass, as it is called, may be re- 
stored to its original transparent state by again fusing it. 

While for ordinary purposes glass is one of the most permanent of com- 
pounds, it is not so indifferent to chemical action as it appears. Water acts 
more or less on all kinds of glass. Faraday found that powdered plate- 
glass reddens moist turmeric paper, showing that a portion of its alkali is 
readily dissolved out. Pure water boiled for a long time in glass vessels 
likewise becomes alkaline. Mere exposure to moist air gradually causes : 
decomposition of the surface of the glass, especially when there is ammenia 
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in the air. We have already referred to this action in an article on “ Irides- 
cence in Glass,” which appeared in the Journal for April, 1877. According 
to Griffiths, a fiint-glass bottle in which a solution of carbonate of ammonia 
had been kept for a long time was so much acted upon by the liquid that 
flakes of glass could be detached by shaking it. 

All acids also act upon glass, especially if there is an excess of allcali in 
its composition, or, as already intimated, if it contains lead, Wine and 
other acid liquids kept in bottles have often been found contaminated with 
salts, resulting from the solution of the metals in the glass. Wine is some- 
times put into bottles made of glass wholly unfit for the purpose, and its 
taste and color are affected in a very few days by the salts produced by cor- 
rosion, We can imagine that serious mischief might occasionally arise 
from putting up domestic wines, fruit juices, and tae like in bottles not in- 
tended for any such use. mi 

The rapid and intense action of hydrofluoric acid upon giass is due to 
its remarkable affinity for silica, which it separates at once from the vitre- 
ous salt, forming a fluoride of silicon. As many of our readers are aware, 
advantage is taken of this chemical reaction in the process of etching glass. 
The surface to be etched is coated with wax, and the lines to be engraved 
cut through with a pointed instrument. The glass is then exposed to the 
fumes of hydrofluoric acid, produced by the action of sulphuric acid on 
powdered fluor spar (fluoride of calcium), and is corroded where the wax 
has been removed. The experiment is one that requires special caution on 
account of the highly poisonous character of the acid vapor. . 

These are but a few out of the many facts connected with the chemistry 
ot glass, but the length to which the article has extended forbids us to pur- 
sue the subject further at present.—Boston Journal of Chemistry. 


NEW PROCESS FOR ELECTRO-PLATING. 


Protessor A. W. Wright, of Yale College, New Haven, Conn., has discov- 
ered a new and brilliant method of electro-plating, which promises to be of 
great utility. Taking advantage of the fact that the various metals may be voi- 
utilized by the electrical current, he provides a hollow vessel, from which the 
air is partially exhausted ; within this vessel he arranges opposite to each 
other the two poles of an induction coil; the article to be electro-plated, a 
bit of glass for example, is suspended between the poles; to the negative 
pole is attached a small piece of the metal that is to be deposited on the 
glass. From three to six pint Grove cells are employed, yielding, by means 
of the induction coil, an electrical spark from two to three inches in length. 
Under the influence of this spark a portion of the metal of the electrode is 
converted into gas or volatilized, and condenses upon the cooler surface of 
the suspended glass, forming a most brilliant and uniform deposit. The 
thickness of the plating thus produced may be regulated at will, by simply 
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continuing the action of electricity for a longer or shorter period. That 
the metal is actually volatilized is proven by examination with the spectro- 
scope during the progress of the operation, the characteristic lines of what- 
ever metal is used for the electrode being fully revealed. This may be 
classed as the discovery of a new art, and is certainly very interesting and 
remarkable. In brief, it consists in plating the surfaces of substances with 
metals, by exposing such surfaces to the hot vapors of whatever metal it is 
desired to plate with. 

Professor Wright has already made a number of valuable practical appli- 
cations of his discovery. He produces mirrors with silver, platinum, iron, 
and other metals, of the most pure and resplendent character. Ie deposits 
gold in a layer so thin that it is only 0.000183 mm, in thickness, or approx- 
imately only one-fourth the wave length ofa red ray of light. He obtains 
curious colors in the metals, varying with the thickness of the deposits, and 
opens up a new field for investigation into the nature of metals and other 
volatilizable substances, and perhaps of light. Ife shows that his electrie- 
ally deposited metals have improved qualities ; that telescopic and heliostatic 
mirrors, for example, of platinum deposited on silver, by his process, will 
be unalterable ; and the promise is that we shall before long be able by this 
new art to produce telescopes and other scientific instruments of greatly 
improved character.—Seventifie American. 


Tue residual charcoal after lixiviation of destructively distilled sea-weed, 
possesses an extraordinary power of absorbtion and deodorization, Accord- 
ing to Mr. E. C, C. Stanford, its composition is about midway between that 
trom wood and that from bone, in the proportion of carbon; but it is more 
nearly like the latter, from which it differs in containing more carbon and 
carbonates of calcium and magnesium, and less phosphates. It can be ob- 
tained at about one-fourth the price of any other charcoal, 


PotisninG Brass.—For polishing the brass work of engines, rub the sur- 
face ef the metal with rottenstone and sweet oil, then rub off with a piece 
of cotton flannel and polish with soft leather. A solution of oxalic acid 
rubbed over tarnished brass soon removes the tarnish, rendering the metal 
bright. The acid must be washed off with water, and the brass rubbed 
with whiting and soft leather. A mixture of muriatic acid and alum dissolved 
in water imparts a golden color to brass articies that are steeped in it fora 
tew seconds.—Selentisic American. 

Bismvura has been purified by Mr. E, Smith in this way: To every six- 
teen parts of bismuth kept in a fluid state, at the lower point of its fusing 
temperature he added one part of mixture composed of three parts of 
flowers of sulphur and eight parts of cyanide of potassium, The bismuth 
was kept melted for fifteen minutes after the mixture was introduced and 
then allowed to cool. 
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THE MECHANICS OF VENTILATION. 
BY GEO, W. RAFTER, C. E. 

The necessity for change of air in inhabited spaces is rendered evident 
hy considering the sources of contamination; they are, 

a. The production of carbonic acid by respiration. 

4, Increase of moisture from the same cause and exhalation trom the 
body. 

ce. Organic impurities from the bodily exhalations. 

d. Heat thrown off from the occupants and from the lights at night; and 

v. The production of carbonic acid from the lights. 

The object of ventilation, therefore, is to remove foul air and substitute 
fresh air in place of the foul air so removed. 

Ventilation, then, reduced to its simplest terms, is a matter merely of the 
movement of bodies of air; and, since air in a substance possessing weight, 
the whole question is one of mechanics, and is in the fullest sense susceptible 
f numerical computation, 

This being granted, further progress is comparatively rapid, consisting 
1) of the development of the laws of air in motion, and (2) in the applica- 
tion of those laws to the removal of foul air, and the consequent supplying 
of fresh air in buildings and closed structures generally. 

Before entering upon the strictly mechanical portion of the subject, it 
will be well to consider briefly (1) the nature and extent of the contamina- 
tion rendering change of air in inhabited confined spaces necessary, and (2) 
the collateral head of ventilation—warming. 

a. Production of carbonic acid by respiration. When air passes into the 
lnngs it undergoes a chemical change whereby a certain amount of carbonic 
acid is produced. ‘This when expired adds to the impurity of the air, and 
were its production in respiration continued a sufficient time in any tight 
space, the air would immediately become so impure as to produce death. It 
has been found by experiment that air in its normal condition contains in 
all parts of the world an amount of carbonic acid equal to from three to four 
volumes in 10,000. That some must exist in the air will be readily inferred 
by considering that respiration and combustion produce this gas. The 
umount, however, was only determined by the researches of Regnault, who 
analysed air from many localities. When carbonic acid is the only impurity 
rom eight to ten volumes in 10,000 may be respired without serious incon- 
venience, though six volumes in 10,000 is taken as the limit of good ventila- 
tion for reasons to appear hereafter. An adult produces 0.6 of a cubic foot 
of carbonic acid per hour. 

4. Increase of moisture from respiration and bodily exhalations. The 
amount of moisture present in the air at different times varies greatly. Ob- 
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servation shows that there are certain amounts of moisture which when 
exceeded lead to a rapid deterioration of the air. From 4.5 to 5.0 grains in 
a cubic foot of air at 60°-62° is the limit of good ventilation. 8 

ce. Organic impurities from the bodily exhalations. There is always 
present in illy-ventilated apartments, especially school-rooms where chil- 
dren from the poorer classes are present, a certain unpleasant smell which 
a medical friend of large experience in ventilation characterises as “cheesy.” 
In simple justice it must be said that this smell is by no means confined to 
school-rooms of the kind indicated. Excellent examples of it are frequently 
noticed in concert halls, theatres, lyceums, and in private houses where 
even an intimation of uncleanliness would be a rank injustice. Organic 
analysis has thus fur been unable to do more than detect the simple pres- 
ence of this ill-smelling enemy of the human race. It has been found, how- 

































ever, that a rapid increase of the organic impurity takes place when carbonic 
acid exceeds six volumes in 10,000, or when moisture rises above five grains 
in a cubic foot of air at 60°-62°. The reason for the limit of carbonic acid 
and moisture as above given is therefore apparent. 

d, Weat thrown off from occupants and trom the lights at night. It has 
heen determined by observation that an adult gives out 470-490 units of heat 
per hour, and that an ordinary sperm or tallow candle gives out in burning 
one hour substantially the same amount. The specific heat of air is 0.235 
when water is taken as unity, consequently the heat from a single person 
or single candle in one hour would raise 1074 lbs. of air 1°, or, since, a pound 
of air at 60°-62° equals thirteen cubic feet (exactly 13.09 at 60°) we have 
heat cnough to raise 25,662 cubic fect 1°. Lt will be shown, hereafter, that 
2000 cubic feet of air per hour is a fair allowance for an adult. It follows 
that every person, and every candle, gives out heat cnough in an hour to 
‘aise the supply per hour for each person, from 12° to 13°. If a room were 
constructed of a capacity equal to say ten persons, and the air supply ex- 
actly regulated to give cach 2000 cubic feet per hour, the bodily heat alone 
would increase the temperature of the supply from 12° to 13°. 

A large majority of buildings are now lighted by coal gas; we will, there- 
fore, consider the amount of heat produced by the combustion of a cubic 
foot, having ascertained which it will of course be easy to calculate the ele- 
ments for rooms of any given capacity and number of iights. 

The average of a large number of analyses of coal gas of from twelve to 
eighteen candle power is as follows : 
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The specific gravity of sixteen candle power gas is approximately 0.450, 
common air at a temperature of 60° being unity. A pound of air at 60° 
contains exactly 13.09 cubic feet; consequently, a pound of coal gas of a 
specitic gravity 0.450 and at the same temperature contains: 





13.09 
———29.09 cubic feet. 
0.450 
A cubie foot of such gas therefore weighs 
1.00000 
— —0.0543 pounds. 
29.09 


Taking the percentage of the constituents of coal gas as given above, we 
have the following for the weight in pounds of each in a cubie foot of gas: 
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0.05428 
Multiplying each of these weights by the caloric modulus for the correspond- 
ing element and we have the number of heat-units evolved in the combustion 
of that element, and the sum of these units will be the theoretical heat ob- 
tained by the combustion of a cubic foot of gas. The calculation referred to 
the Fahrenheit scale will stand as follows: 


Hydrogen, ......cccercreserrccesesees cosceceedttOn X< 0.01501 < 1.8 = 931.09 
Marsh Gas).ccs..cccccccccscscsesccseccsessesk 000 >< 0.01388 < 1.8 == 326.36 
Carbonic ONide,........ccccccescceceeeeeenee D403 >< 0.00203 < 1.8 = 12.42 
Oleh aint Gas. ck vesctocsdcesevecescosses eee L 1657 >< 0.00225 < 1.8 = 48.00 


1317.87 
heat units. 
The remaining constituents are non-combustible. 

The caloric moduli for the different gases as here used were obtained by 
combustion in an atmosphere of pure oxygen, while combustion in practice 
will, of course, take place in common air. Comparing this calculated amount 
of heat with the observed amount, obtained by calorimetrical tests of illu- 
minating gas of the candle power and specific gravity above given, shows 
that a reduction of the calculated heat of forty per cent. is necessary to make 
calculation agree with experiment. This reduction is undoubtedly owing 
largely to imperfect combustion, in addition to difference of condition, 
Making such reduction we have 1317.85 =< 0,6 = 790.7 = approximate num- 
ber of heat-units from the combustion of one cubie foot of sixteen candle 





power illuminating gas. 
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The mean of several tests was 705 heat-units per cubic foot of gas. We 
will take, for purposes of calculation, 750 heat-units per cubic foot of gas. 

Gas burners range from three to six cubic feet consumption per hour, and, 
where no special arrangements are made for removing the heat and products 
of combustion from the burners, a simple calculation will show the great 
influence upon the health of the occupants of an apartment exerted by this 
apparently insignificant source of contamination. 

e. The production of carbonic acid from the lights. According to many 
careful experiments the carbonic acid from a sperm or paraffine candle 
equals 0.31 of a cubic foot per hour, Calculation based upon the average 
composition of coul gas shows that the combustion of a cubic foot of gas 
produces 0.43 of a cubic foot of carbonic acid. Such a calculation stands 
substantially as follows: Taking the average analysis of coal gas given 
above, we have by calculation from chemical equivalency the weight of 
carbon in a cubic foot of gas, and from this we derive the weight of oxygen 
necessary to convert that amount of carbon into carbonic acid. The weight 
of the carbou, plus the weight of the oxygen, equals the weight of carbonic 
acid produced, and is found to be 343 grains. Density of carbonic acid gas 
is 1.5 at a temperature of 60°. A cubic foot weighs at that temperature 501 
grains, a cubic foot of air weighing 534 grains at that temperature. Divid- 
ing the weight of a cubic foot of carbonic acid by the weight of that gas 
from a cubic foot of coal gas, and we have 0.43 of a cubic foot as the amount 
of carbonic acid produced by the combustion of a cubic foot of coal gas. 

It is evident then that a considerable amount of oxygen is required for 
the various processes of respiration and combustion going on in confined 
spaces, and that a further deterioration of the air is continually taking place 
by reason of the presence of the nitrogen previously mixed with the oxygen 
so removed; that is to say, oxygen the life-supporting agent in these various 
processes is continually being removed, while nitrogen the inert, uscless 
clement is left behind. Air in its normal condition contains twenty-three 
per cent. by weight of oxygen, and seventy-seven per cent. of nitrogen. It 
will soon result, however, in any confined space where respiration and com- 
bustion are going on, that the amount of oxygen constantly decreases while 
nitrogen and carbonic acid increase relatively to the amount of oxygen 
present. 

A farther source of contamination is found in insufficient sewer connec- 
tions, though this part of the subject has been so often discussed that it is 
unnecessary to consider it at length here. 

According to General Morin’s paper on warming and ventilation, a trans- 
lation of which appears in the annual reports of the Smithsonian Institution 
for 1873-4, heating apparatus should be fuel considered in three different 
respects: 1—In regard to economy of fuel. 2—In regard to effect on health. 
3—In regard to comfort. 

The nature of the service to be perfurraed should always be considered 


in deciding upon the apparatus for fulfilling these considerations. For in- 
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stance, Where occupancy is at intervals, and then only for a short time, the 
first will decide the choice of method. In buildings occupied more or less 
continuously, the second consideration should have more weight, while in 
: dwelling houses the second and third together should influence the choice. 

The cheapest method of heating is by stoves, more than ninety per cent. 
of the heat being realized in this way. The first cost is also much less than 



























by the other methods, 
Comfortable and healthful heating is obtained by open fire-places, two 
types of which may be distinguished: 1—Ordinary fire-places. 2—Venti- 





lating tire-places. 

The ordinary fire-place takes its supply of air directly from the room and ' 
heats solely by radiation. Its heating effect does not exceed ,fourteen per 
cent. of the total amount of heat produced. It is healthful and comfortable 
but not at all economical. 

Captain Galton, of the British army, invented a form of the ventilating 
fire-place which furnishes a very satisfactory solution of the problem of 
pleasant, healthtul heating, combined with excellent ventilation. It con- 
sists of a grate with a flue leading therefrom as in the ordinary arrangement. 
The flue, however, is of a good conducting and radiating material, and passes 
up through an exterior flue, into which air is admitted from the outside at 
the back of the grate. This air is warmed by coming in contact with the 
interior flue, which gives it an upward tendency, and is withdrawn near the 





ceiling into the room in which the fire-place is located, or it may be con- 
ducted into the rooms of the second story. The air to support combustion 
is taken from the room warmed as in the previous plan. The heating effect 
realized by this method is thirty-five per cent. of the total heating power 
of the fuel. 

Heating by steam or hot water is pleasant, and when in connection with 
proper ventilation exceedingly healthtul. The heating effect realized is 
nearly ninety per cent, \ 

Ifot air, when properly regulated, is pleasant, and in connection with 
ventilation, healthful. Heating effect seventy-five per cent. 

At a temperature of 60°, 13.09 cubic fect of air weigh exactly one pound. 
A cubic foot at the same temperature weighs 534 grains. As already re- 
marked, air in common with all other ponderable bodies obeys the laws of 
gravitation, and, because of the slight attraction between its particles, it is, 
like gases generally, extremely sensitive to changes of temperature or 
pressure. se se we se a a a 

According to the law of physics, known as the principle of Archimedes, 
a body plunged into a fluid loses a part of its weight equal to the weight of fluid 
displaced. This law may apply to three different cases : 

1.—The weight of the body may exceed the weight of the fluid displaced, 
or in other words, the mean density of the body may be greater than that 
of the fluid; in this case the body sinks, 
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2.—The weight of the body may be less than that of the fluid displaced ; 
in this case the body rises partly out of the fluid until the weight of the fluid 
displaced is equal to its own weight. 

3.—The weight of the body may be equal to the weight of the fluid dis- 
placed; in this case the two opposite forces being equal the body is in 
equilibrium and remains in any position in which it may be placed. 
We will consider the application of these laws in the case of common air, 


considering at first a single cubic foot. 
9)0 


It has been shown, that at a temperature of 82°, and under a pressure of 


29,92 inches of mercury, every cubic foot of air weighs 0.081 pound. While 
the temperature of the single cubic foot remains at that point we have, by 
ease 3 above, a condition of equilibrium, and no movement or disturbance 
takes place, since an equivalent volume of the surrounding air has exactly 
the same weight. 

Suppose, however, the temperature of the air is at 70° and that by com- 
ing in contact with some cold surface, as, for instance, a window pane, the 
temperature of the single cubic foot is reduced to 82°. The result of such 
reduction is by the preceding discussion threefold: 1—Volume reduced. 2— 
Density increased. 3—Consequently it becomes heavier than surrounding 
air and tends to fall by a certain definite weight. * * 

The cubic foot of air in passing from the temperature of 70° to that of 
32°, increases its weight by 0.081—0.0752=0.0058 pounds. Carrying this 
calculation into grains, we have weight at 70°—7000 x 0,0752=526.4 grains, 
weight at 32°=7000 x 0,081=567.0 grains, 567.0—526.4=40.6 grains=gain 
in weight of a cubic foot of air by reduction of temperature from 70° to 52°, 

In cold weather, when the windows and outside walls are much colder 
than the general temperature inside, it is evident from the preceding that 
currents of air must be continually passing downward to the floor along 
such cold surfaces. 

Suppose, farther, the air is at a temperature of 40° and by coming in 
contact with a heated surface is warmed to 98°. Density at 40°=0.07 97 
pounds. Density at 98°=0,0714 pounds. Or, a cubic foot in passing from 
temperature 40° to that of 98° loses weight by an amount equal to 0,0797— 
0.0714=0.0083 pounds=7000 > 0,0083=58.1 grains. Our particular cubic 
foot of air is then in the condition of case 2 of the principle of Archimedes. 
Its tendency is to rise and it continues doing so when unconfined, until a 
point is reached where the densities are again equal. 

The temperature of the human body is 08° while 40° is about an average 
temperature of the air during the whole year. It is evident, therefore, that 
a ventilation of the body is continually taking place through the operation 
of natural causes. We should take advantage of the hint thus obtained from 
nature, and plan the ventilation of our dwellings and public buildings upon 








a more rational basis than at present seems to prevail. 
It is evident, without special discussion, that movements similar to those 
just ascribed to the particular cubic foot of air are, in fact, constantly taking 
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F place throughout the whole atmosphere, not only out of doors but in as 
ad great a degree inside. The atmosphere, considered as a whole, can never 






be at rest, the slightest changes in temperature produce variations in vol- 
ume, density and pressure, and these again are the causes of unending 





n motion, In short, we may say the air is perpetually in unstable equilibrium. } 
The temperature at which inhabited spaces should be kept varies from 

0° to 65°, depending to a considerable extent upon the nature of the ope- 

rations carried on. It is certain, moreover, that the temperature can be 

f kept lower without discomfort in well ventilated apartments, than in those 

which are not well ventilated. Upon this point the writer has recently 

made some investigations which may with propriety be introduced here. 

. The revised charter of the city of Rochester, of last year, created a Board 

of Health with more extended authority than that exercised by previous 

boards, Among other items the new board has authority to regulate the | 

ventilation of public school houses throughout the city. During the past | 

winter the writer at the instance of said board made an extended examina- 

tion of all the school buildings to the number of twenty-five, and reported 

’ thereon at length. In the course of the examination it appeared necessary i 

to ascertain exactly the temperature at which the several rooms were kept. — 
In going through them and using a thermometer in each it very soon be- 
came apparent that there were extraordinary variations in the temperature. 





























The school-rooms, numbering more than 200, were then supplied with ther- 
] mometers, and the teachers carefully instructed as to the manner of taking 

/bservations, kc. The observations were taken ten times a day for one week, 
the times of taking being as follows: At the beginning of school, (9 4. M.); at 
end of first hour, (10 a. M.); before morning intermission, (10.45 A. M.); after 
morning intermission, (11 A. M.); at end of morning session, (12 M.); at be- 
} sinning of afternoon session, (1.30 p. M.); end first hour, (2.30 p. M.); before 
intermission, (2.45 Pp. M.); after intermission, (3 p. M.); end of afternoon 
session, (4 P. M.) 

These observations in connection with a careful consideration of the facil- ¥ 
ities for ventilation furnished matter of the highest interest. They led, 
indeed, to the inevitable conclusion that in school houses where the venti- 
lation is thorough, pupils and teachers are perfectly comfortable at « 
temperature of 60°-62°, and that the temperatures invariably increase as 
perfection of ventilation decreases. So true is this that the following laws 
are fairly deducible, which so far as an inquiry into the ventilation of school 
houses is concerned, may be denominated the laws of temperatures. 

1. In rooms having but one outside ex posure he temperature is uni- 
formly higher than in those having two or more outside exposures, other 
conditions being the same. 

2. Where the communication is direct by means of roomy halls between 
lower and upper floors, the temperature ranges higher on upper floors, — 

3. Of two rooms having equal exposure and equal heating and ventila- 
ting facilities, the one containing the greater number of pupils will show 
the higher average temperature. 
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4. There is a relation between inside temperature, outside temperature 
and outside humidity, which relation appears to be expressed by saying that 
inside temperature varies directly as outside humidity and inversely as out- 
side temperature. 

The writer cannot at present vouch for the entire correctness of this last 
law; the observations were somewhat conflicting, though the preponderance 
is decidedly in favor of the law. It stands at present, however, as an infer- 
ence rather than a positive induction. 

The temperatures show invariably an increase from beginning of schoo! 
in morning (9 A. M.) to end of first hour (10 a. M.). They also show a cor- 
responding increase from beginning of school in afternoon (1.30 P, M.) to end 
of first hour (2.30 p, M.). In buildings of no ventilation, and where, dur- 
ing the winter, flushing with fresh air is resorted to by opening windows at 
intermissions, the thermometers were naturally lower after intermission 
than before: while in those where flushing is not resorted to, the tempera- 
tures were substantially the same. The maximums were usually obtained 
before intermission and at end of session. Observations on humidity were 
also taken in several of the buildings, and it was found that a great increase 
of moisture in excess of that outside took place in poorly-ventilated rooms; 
pointing to the conclusion that excess of temperature is accompanied by 
excess of moisture, and to the farther consideration that excess of tempera- 
ture and excess of moisture are certain indications of defective ventilation. 

Judging from the showing of the temperature records a great difference 
of opinion exists as to the proper temperature at which a room should be 
kept. The rooms are undoubtedly kept at the point of comfort and that 
point varies as perfection of ventilation varies. For instance, the lowest 
temperatures occur in well-ventilated rooms, while the highest occur in those 
poorly ventilated. In rooms where the temperature ranges from 62° to 64° 
the question was asked of the teachers in at least twenty places, “Do you 
tind the room too warm when much above 66°?" The reply usually was, 
“Wedo.” In the case of rooms with an average temperature of 68°-71° the 
form of question was, “Do you find the room too cold when much below 
68°?" The reply was in nearly every case, “We do.” The general princi- 
ple, therefore, is, in imperfect ventilation the exhalations from the body and 
breath produce an excess of moisture in the air, and, consequently, an increase 
of relative humidity. Our sensations of heat and cold depend (within limits) 
us much upon the amount of moisture present in the air as upon the actual 
temperature. A high relative humidity always produces chilliness. We in- 
stinctively, therefore, increase the heat as the moisture increases. Moreover 
the air’s capacity for moisture increases as the temperature. In illy-ventil- 
ated apartments, the two go together, increase of moisture leading to increase 
of heat, increase of heat leading to increase of moisture. Aside trom the 
mere waste of heat resulting from this condition of affairs, there is matter 
of more serious import to be considered. Where bad ventilation exists 
the windows and doors are thrown wide open for flushing at intermissions 
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and noontime. These results are immediate depression of temperature, in 
some cases sufficient to fall below the dew point, hence moisture is actually 
deposited as dew about the room, and hence colds and sickness of teachers 
and pupils generally. The same thing will occur not only in school rooms, 
but in any illy-ventilated apartment where a large number of people being 
congregated, windows are suddenly opened for the admission of fresh air. 

The question of humiditics is somewhat complicated. It will be emi- 
nently proper, therefore, to consider briefly the principles involved; and 
in making such consideration Deschanel’s Physics will be drawn upon. 
With this general acknowledgement such use is made of the excellent work 
in question as may be necessary to the proper elucidation of the subject in 
hand. 

The condition of the air as regards moisture involves two distinct ele- 
ments: (1) the amount of vapor present in the air, and (2) the ratio of this 
to the amount which would saturate the air at theactual temperature. There 
ure two important laws bearing upon the subject: 

1, The weight of vapor which will enter a given space is the same 
whether this space is empty or filled with a gas. 

2. When a gas is saturated with a vapor the actual tension of the mix- 
ture is the sum of the tensions due to the gas and the vapor separately ; that 
is to suy, it is equal to the tension which the gas would exert if it alone 
occupied the whole space p!us the maximum tension of vapor for the tem- 
perature of the mixture. 

The word tension means in this connection the force acting to produce 
expansion, as opposed to pressure, or the force tending to produce compres- 
sion, or we may say the tension decreases the density of a gas while pressure 
increases that clement. 

Relative humidity is defined as the weight of aqueous vapor in a given 
volume of air, expressed as a percentage of the weight of vapor at saturation 
which would occupy the same volume at the actual temperature. 

When air containing water in form of vapor is gradually cooled at con- 
stant pressure, its capacity for vapor gradually decreases until the point of 
suturation is reached. Any farther reduction of temperature is accompanied 
by a deposit of moisture. This point of deposit is called the dew point, the 
relation of which to the actual temperature is shown by the humidity tables 
below. 

There is a popular idea that air loses its moisture by heating. In fact, 
since moisture exists in the air, so far as known in the form of vapor and 
not mechanically suspended, the only way the air can lose moisture is by 
reduction of temperature to the dew point, and by consequent deposition in 
the form of dew. The effect of heating air is to increase the capacity for 
moisture, accompanied by decrease of relative humidity, an apparent dryness 
may be thus attained, although the absolute humidity remains the same as 
previous to the heating. vs % ¥ * * * 

According to General Morin, the amount of air to be changed every hour, 
in order to keep within the limits of good ventilation, is as follows : 
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Having decided how mune vals air shall be attiel per unit of time, the 
next question is how shall the supply be furnished ? 

Two methods of producing the result may be distinguished, the vacuum 
and plenum. We confine ourselves entirely to a consideration of the former, 
as being more in accordance with the natural order of affairs, and as having 
been demonstrated by experience to give the better results, 

The vacuum method requires that every apartment or building shall 
have, suitably connected with it, a vertical shaft, in which an exhaust draft 
is constantly maintained. The problem in hand, then, is the determination 
of the dimensions of such a shaft and its contingent connections, together 
with such special considerations as shall make the method applicable to any 
case whatever. 

The points of withdrawal will be as near the source of contamination as 
‘convenient, that is, at or near the floor. They should never be in the floor 
itself, as dust, etc., will collect, uitimately causing unpleasant stoppages. 
The points of ingress, should on the contrary, be as far away from the con- 
tamination as possible, or at the ceiling. It may ne taken as a general law 
that whatever the method of heating resorted to, foul air should be drawn 
out of a room by creating a vacuum at some point in the side walls near the 
floor, while fresh air should be introduced at or near the ceiling. 

We have seen that heating a limited amount of air to a temperature 
higher than the surrounding atmosphere causes the heated portion to ascend. 
This then offers in many cases a cheap and efficient means of ventilation, by 
simply utilizing the large amount of heat now wasted through the chimneys. 
It should be noticed in passing that although there is a great waste of heat 

present through the chimneys, it seems certain that improved ideas of 
chimney building will soon in a great degree correct that evil. In the mean- 


time, the ventilation of structures already erected may be improved by 
taking advantage of the method here indicated. s re x 
—Van Nostrand’s Engineering Magazine. 


RUPTION OF THE TEETH. 
BY A. H. TREGO, D. D. S., KANSAS CITY, MO. 


It is lamentable that many of the important points connected with the 
physical development of children are carelessly regarded and poorly un- 
derstood by parents generally. 
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Physical perfection cannot be attained without perfect health ; health 


can be had only by perfect digestion; perfect digestion only by perfect 


mastication, and perfect mastication only by perfect teeth. 
In this age of scientific development there is no reasonable excuse for 
children growing up with poor tecth. It is outrageous. Cleanliness is the 


great preventive, and, considering the American mode of living, no child 


should pass its fourth year without being taught that it is as essential to 
brush the teeth as to be washed and combed. The deciduous (first) teeth are 
as liable to decay as are the permanent set, and the premature loss of the 
first is vitally detrimental to the permanent. 

Every mother should be familiar with the following schedule of periods 


of dentition. 
DECIDUOUS TEETH. 
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PERMANENT TEETH. 
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The lower teeth generally precede the upper by two or three months. 

If the eruption and articulation are irregular, apply to a careful and 
reliable dentist for advice. 

The upper and lower teeth correspond in number, character and general 
form, there being two of each name in either jaw, rights and lefts. 

The teeth stand in rotation, and signify as follows: Incisors, for cutting ; 
Canines, for tearing, like the tusks of a dog; Bicuspids, for tearing and 
grinding ; Molars, for grinding, as a mill. 

Grinding the food does not constitute mastication. The act of chewing 
superinduces and increases the flow of saliva, without which proper degluti- 
tion and digestion are impossible. 

Persons generally suppose the First Molars of the permanent set to be 
inciduous. Don’t forget that they are permanent, and, as it were, the cor. 
ner-stones of the mouth and face, and should never be allowed to require 
extracting. In every cighty cases in every one hundred these First Molars 
are decayed in the interstices before the child passes its eighth year, and if 
not filled while the cavity is small, the cavities quickiy reach the pulp (nerve) 
and produce the most intense suffering, and if extracted, butchery and mal- 
formation. Parents who neglect their children’s teeth deserve uncomprom- 


ising censure. 
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GEOLOGY. 


On Critieal Periods inthe History of the Earth, and their relation 
to Evolution; on the Quarternary as such a Period. 


BY JOSEPH IL.ECONTE, 
Read before the National Academy of Sciences, April 18, 1877. 

In the series of rocks representing the history of the earth there occur 
at different horizons uncomformities. In most cases these are not found at 
the same horizon in different places; but there are a few which seem to be 
very general. Associated with these unconformities,as is well known, there 
is nearly always a marked changezin the fossil species. The greatness ef 
this change is invariably in direct proportion to the generality of the un- 
conformity. These general unconformities attended with very great changes 
in organic forms are the natural boundaries of the great divisions of time, 
and the less general unconformities attended with less sweeping change of 
organic forms, of the subdivisions of time. 

The earlier geologists, under the influence of the then dominant idea ot 
frequent supernatural interference with the course of nature, imagined 
that these unconformities marked the times of instantaneous cataclysm 
which disturbed the rocks and destroyed all living things, sometimes locally, 
sometimes generally, and that these exterminations were followed by re- 
creations of other and wholly different species at the beginning of the sub- 
sequent period of tranquility. Mow, however, we believe that no such in- 
stantaneous general exterminations and re-creations ever occurred. We 
know that unconformity simply indicates eroded land-surface, and there- 
fore marks a period of time during which the observed place was land and 
received no sediment; that two series of rocks unconformable to each 
other denotes two periods of comparative quiet, during which the ob- 
served place was sea-bottom, receiving sediment steadily, separated by a 
period of oscillation producing increase and decrease of land, during which 
the observed place was raised into land-surface, with or without crumpling 
of the strata, deeply eroded, and then sunk again below sea level to receive 
the second series of strata. The length of the [two periods of repose is 
roughly measured by the thickness of the two conformable series. The 
length of the period of commotion is roughly ineasured by the amount of 
erosion at the line of unconformity. 

Evidently, therefore, every case of unconformity marks a period of time 
—often a long period—during which there was no record made in strata 
and fossils at the observed place; certain leaves—frequently very many 
—are there missing from the Book of Time. Is it any wonder, then, that 
skipping over these pages when we commence reading again we find the 
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matter entirely new ? Evidently the suddenness of the change in organic 
forms is only apparent. If we could recover the record, which was doubt- 
less carried on elsewhere, the break would disappear ; if we could find the 
missing leaves the reading would be continuous. In every such instance, 
therefore, there is a lost interval of history. In cases of local unconformity 
we recover the lost record in other places, and thus fill up the blank in the 
history. But in some cases of very general unconformity, such as those 
which mark the great divisions of time, the loss is not yet recovered, per- 

haps is irrecoverable, though doubtless the more complete knowledge of the 

seology of the whole earth surface will go far toward filling blanks and 
making the record continuous, 

The view above presented is now held by all geologists, but there seems 
io be danger under the influence of the now dominant views of evolution, 
of erring on the other extreme. Assuming a uniform rate of evolution, 
many, it seems to me, commit the mistake of measuring the amount of lost 
interval by the amount of change of organic forms, and thus discredit the 
real value of the geological record by exaggerating greatly its fragmentary 
character. On the contrary, there appears good reason to believe that the 
evolution of the organic rer Sa like the evolution of society and even of 
the individual, has its periods of rapid movements and its intervals of compara- 
tive repose and re-adjustment of equilibrium. Geological history, like all 
other history, has its periods of comparative quiet, during which the forces 
of change are gathering strength, and periods of revolution, during which 
the accumulated forces manifest themselves in conspicuous changes in phys. 
ical geography and climate, and therefore in rapid movement in the march of 
evolution of organic forms—periods when the forces of change are potential, 
and periods when they become active. Conformable rocks represent the in- 
tervals of comparative quiet, during which organic forms are either perma- 
nent or change slowly ; unconformity represents a time of oscillation, with 
increase and decrease of land, and therefore of rapid changes of physical 
conditions and correspondingly r: ipid movement in evolution. The general 
uncontormities, of course, mark times of very general commotion—of wide- 
spread changes of physical geography and climate, and consequently of 
exceptionally rapid and profound changes in organic forms. 

These periods of revolution in all history are critical, and hence are of 
especial interest to the philosophic historian and to the evolutionist; but 
they are also in all history periods of lost record. And as in human so also 
in geological history—the farther back we go the longer are the lost inter- 
vals and the more irrecoverable the lost records. We will now give exam- 
ples of such lost intervals, and show their significance in evolution. 

The first and by far the greatest of these is that which occurs between 
the Archiean and the Palwozoic. In every part of the earth where the con- 
tact has yet been observed the Primordial lies unconformably on the up- 
turned and eroded edges of the Archean strata. Thisrelation was observed 
iirst in Canada, then in various parts of the United States, then in Scotland, 
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the Hebrides, Bavaria, Bohemia, Scandinavia. Unconformity in such wide. 
ly separated localities indicates wide-spread changes in physical geography, 
and therefore, presumably, of all those physical conditions included in the 
word el/mate. These changes of physical geography are best illustrated in 
the United States. The break between the Archwan and the Primordial 
has been observed in very many places all over the wide area of the 
United States, east and west: not only in Canada, in New York, in the 
Appalachian region, in Wisconsin, Missouri, Arkansas and Texas, but also 
all over the Rocky Mountain region, in Nebraska, Montana, Idaho, Wyo- 
ming, Colorado, Utah, Nevada, New Mexico and Arizona. As upturned, 
eroded, outcropping strata mean land surface, it is evident that there was 
at that time a very large area or else several large areas of land in the place 
now occupied by the American continent. In comparison with the subse- 
quent Silurian it was a cont/nental period. This land is often spoken of ss 
Archean land, It was indeed land of Arehwan rocks, but for that very reason 
not of Archwan times, for these rocks were, of course, formed at the bottom 
of the sea in Archiean times, and therefore these localities were all sea-bed 
receiving sediment at that time. We know absolutely nothing of the land 
yf Archwan times, and never can know anything until we find still older 
vocks, from the debris of which Archean sediment was formed. The land 
spoken of above was land of the Lost Interval. That the interval was im- 
mensely long is evident from the prodigious crosion. That it was a period 
of wide-spread oscillation is also apparent, for all the places mentioned 
were sea-bed in Archean, land during the interval, and again sea-bed 
during the Silurian. But of this long interval not a leaf of record remains. 

Evidently, then, at the end of the Archzxan an cnormous area of Archwan 
sea bottom was raised up and crumpied, and became land. After remaining 
land for a time sufficiently long to allow enormous erosion of crumpled 
strata it again went down to the old Primordial shore line, and the Silurian 
age commenced. This time of elevation is the lost interval. 

Now, when the record closed in the Archwan, as far as we know, only 
the lowest forms of Protozoan life vet existed. The beginnings of life had 
not yet differentiated into what might be called a fauna and flora. When 
the record again opened with the Primordial we had already a varied and 
highly organized fauna, consisting of representatives of many classes and 
of all the great types of animal structure except vertebrates. Nor were 
these representatives the lowest in three several departments, for Trilobites 
and Orthoceratites can hardly be regarded as lower than the middle of the 
animal scale as it now exists. It is certain, therefore, that all the great de- 
partments except vertebrates, and most of the classes of these departments, 
including animals at least half-way up the animal scale, were differentiated 
during the lost interval. The amount of evolution during this interval 
cannot be estimated as less than all that has subsequently taken place. 
Measured by the amount of evolution, this lost interval is equal to all the 
history of the earth which has since elapsed. We escape this very improba- 
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ble conclusion only by admitting @ more rapid rate of evolution during critical 
i eriods. 

It is one of the chief glories of American geology to have first established 
che Archivan as one of the primary divisions of time. It is even yet reluct- 
lantly admitted as such by many European geologists. And yet it is seen 
that from every point of view, whether of the rock system or of the life 
system, it is by far the most widely and trenchantly separated of all the 
eras. 

The next greatest lost interval (though far less than the preceding) is that 
between the Paleozoic and the Mesozoic. Here we have the next most 
seneral unconformity, indicating the next most wide-spread changes of 
physical geography and climate, accompanied by the most sweeping changes 
in organic forms, not only in species and genera, but also in families and 
orders. This change is the more striking as it occurs in the midst of an 
abundant life. It is the greatest and most general change in the forms of 
organisms which has ever occurred in the history of the earth. Jt took 
place, again, during a lost interval, A portion of the loss is recovered in the 
Permian, but the most critical time, the time of most rapid change, namely, 
that between the Permian and the Trias, is still missing. How we long to 
tind the steps of this great change! What a flood ot light would it shed on 
the process of evolution! But although the change in the organic kingdom 
was, just here, so enormously great, yet the lost interval does not seem very 
long, for in England the Trias and Permian seem to be conformable, though 
probably with change from marine to fresh-water conditions. It is hence 
impossible to resist the conclusion that the steps were just here fewer and 
longer and the progress more rapid than usual. As in human history, revo- 
intions are the times of the birth of new social ideas, upon which, during 
the subsequent period of tranquility, society is readjusted in prosperity 
and happiness on a higher plane, so also in geological history, critical pe- 
riods are times of origin of new and higher organic forms, and the subse- 
quent periods of tranquility are times of readjustment of equilibrium and 
prosperous development of these forms, 

Like the previous lost interval, this was also a period of oscillation—a 
period of great increase of land, which was again partly submerged to in- 
wugurate the Trias. It was, therefore, also a continental period. The land- 
making commenced at the end of the Coal period, in this country with the 
formation of the Appalachian Mountains, continued through the Permian, 
and culminated in the lost interval, which is, in fact, for that very reason 
iost. 

Far less in length of time and perhaps in the sweeping character of the 
change of organisms, but far more important and interesting on account of 
the high position of the animals involved, is the lost interval between the 
Mesozoic and Cienozoic. The length of time lost here is comparatively 
small. In America, in many parts of the West, the uppermost Cretaceous 
seems to pass into the lowermost Tertiary without the slightest break of 
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continuity. There may be some break, some unconformity, some lost re. 
cord, but certainly it cannot be large. Yet the change, especially in the 
higher animals, is immense. In America the break and the lost interval is 
much greater between the Jurassic and Cretaceous than between the Cre- 
taceous and Tertiary, still the organic change is far greater in the latter 
case. The reason is that the changes of physical geography and climate in 
the latter were more general. Although in America the break and the lost 
interval is greater at the end of the Jurassic, yet, taking the strata all over 
the earth, the break is far more general at the end of the Cretaceous; aid 
it is these general changes in physical geography which affect climate the 
most, and which, therefore, produce the profoundest changes in organic 
forms. 

Now it is almost impossible to imagine a clearer proof of the fact of 
rapid evolution-movement during critical periods than we find in the short- 
ness of the lost interval and the greatness of the change in higher or- 
ganisms just at this horizon in the rocky series. Nothing can be more 
astonishing than the abundance, varicty, and prodigious size of reptiles 
in America up the very close of the Cretaccous, and the complete absence 
of all the grander and more characteristic forms in the lower Tertiary, wn- 
less, indeed it be the correlative fact of complete absence of mammals in 
the Cretaceous, and their appearance in great numbers and variety in the 
lowest Tertiary. If Cretaceous mammals existed in America, surely their 
remains would have been found in the wonderfully rich Cretaceous strata. 
It seems certain that in America, or at least in that portion which has been 
examined, mammals appeared somewhat suddenly and in great numbers on 
the scene, and were a principal agent in the extermination of the large 
reptiles. The wave of reptilian evolution had just risen to its crest, and 
perhaps was ready to break, when it was met and overwhelmed by the ris- 
ing wave of mammalian evolution. 

We have dwelt only on the great change in the higher classes, but the 
change really extended to all classes. This was, therefore, a time of excep- 
tionally general and rapid changes inall departments alike. In other words 
it was a critical period in organic evolution. 

That it was also a time of very extensive changes in physical geogra- 
phy here in America, as well as elsewhere, is well known, The Cretaceous 
sea, Which extended from the Gulf of Mexico to the Arctic Ocean, covering 
the whole western plains and plateau region, and thus dividing the Ameri- 
can continent into two—an eastern Appalachian continent and a western 
or basin region continent—was abolished at the end of the Cretaceous, and 
replaced by great fresh-water lakes in the same region, and the continents 
became one. Moreover, it is probable that it was a period of widespread 
oscillation, that is, of upheaval and again of subsidence to the condition of 
things found at the beginning of the Tertiary. It is probable that the up- 
heaval which destroyed the Cretaccous sea went much beyond the condi- 
tion of things afterwards; that just at this interval the land was higher 
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and larger than in the Tertiary; that, in short, this was again a continental 
period, and probably a period of greater cold than the subsequent Tertiary. 

The change in physical geography, then, was immense, but in most places 
by bodily upheaval, not by crumpling of the strata; and therefore the 
usual sign of such change, namely, unconformity, is often wanting. The 
change of climate all over the American continent was no doubt very great, 
and the change in organic forms correspondingly great everywhere and in all 
departments; but this was especially true of all water-inhabiting species 
in the region of the old Cretaceous interior sea, for here there was a transi- 
tion, not only in climate but from salt to fresh water through the interme- 
diate condition of brackish water. The Cretaceous marine species rapidly 
disappeared, partly by extermination and partly by transmutation into fresh- 
water species, as has been observed, recently, to take place in some crusta- 
ceans under this change of conditions.* The Tertiary fresh-water species 
quickly appeared, partly by transmutation from the previous marine species 
and partly by transportation in various ways from other fresh-water lakes. 
But all this occurred in some places without the sligntest break in the con- 
tinuity of the strata. 

The great change of climate and other physical conditions perhaps suf- 
ficiently explain the change in invertebrate species, but it is impossible to 
account for the somewhat sudden appearance of mammals in the lowest 
Tertiary, except by migration from other regions where they had existed 
in late Cretaceous times, having originated there by derivation in the usual 
way. That marsupials existed somewhere in Cretaceous times (though 
possibly not in America or Europe) there can be no doubt; for they lived, 
we know, in,the preceding Jurassic and the following Tertiary, and they 
exist now. It is from these rather than from Cretaceous reptiles that Ter- 
tiary mammals were doubtless derived; and this derivation took place 
probably ata rapid rate in the latest Cretaceous or during the lost interval, 
in some unknown locality, whence they migrated into the Tertiary lake 
region of the United States during the interval. This migration came most 
probably from Northern Asia, for it must be remembered that the interval 
was a continental period, and therefore probably a period of broad land 
connections between Nearctic and Palearctic regions. The complete examin- 
ation of the uppermost Cretaceous of different portions of Asia will proba- 
bly reveal the immediate progenitors of the early Tertiary mammals of 
Europe and America. This introduces us to a most important element of 
rapid local faunal change, especially in higher animals, namely, migrations. 
If we do not dwell longer now on this, it is only because we shall have to 
recur to it again. 

(TO BE CONTINUED.) 
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FLESH FOSSILIZATION AN IMPOSSIBILITY. 
BY PROF, B. F, MUDGE, OF KANSAS. 


The occasional exhibition of pretended fossil men, like the Cardiff Giant 
and the recent Colorado specimen, opens the practical question of fossiliza- 
tion, Those who patronize such exhibitions do not appear to know the tact 
that flesh, either human or animal, is never petritied or fossilized. In other 
words, flesh is composed of such soft, changeable substances that it decays 
too rapidly for petrifaction. When, then, a mass of stone is brought before 
the public as a petrified man, with the statement that the flesh on the hands 
and face has a natural appearance, it is not necessary for the geologist to 
visit and examine it in order to know that it is an imposition. Science has 
taught him that flesh is never changed to stone. In all the scientific collec- 
tions of Europe or America there is not an ounce of fossil flesh. Could such 
a specimens be found it would command its weight in gold. 

It is true, that rarely—but very rarely—human bodies have been changed 
to adipocere, and in that condition have remained for a considerable time 
without decay. But this is only a change to a rare form of fatty substances 
and is in no sense a petrifaction. It is still an animal substance, which 
will soon change its weight and character on being exposed to the 
atmosphere. 

Mummies, either Egyptian or Peruvian, are cases where the decay of the 
firmer portions of the flesh is arrested, and the watery particles allowed to 
dry out, thus losing two-thirds of the weight. 

Bat what is petrifaction? It is the gradual exchange of the organic 
particles of the vegetable or solid animal substances, for lime, silica, carbon, 
iron, or other inorganic, chemical ingredients. In rare instances the firmest 
cartilages of a few animals have been in this manner fossilized. But petri- 
faction takes place so slowly, and by such minute particles, that flesh inva- 
riably decays before the change takes place. 

Where fossilization goes on thoroughly, and in the most perfect manner, 
the replacement of the particles occurs so carefully, slowly and minutely, 
that the original cell structure, however minute and delicate, remains, and 
is still seen under the microscope. Thus the cell form of the old Devonian 
pines, where all the vegetable matter is gone, still retains its fine markings, 
less than one-five-thousandth of an inch in size. Ehrenberg found 42,000,- 
000,000 (forty-two trillions) of fossil infusoria in one cubic inch of Fripoli, 
each perfect in structure. 

The writer has fossils from Osage County, Kansas, where the original 
matter is replaced by iron pyrites, shining like gold, where the primal form 
is in most excellent preservation. In some other specimens, from Western 
Kansas and Colorado, this replacement is by agate, carnelian and chalcedony, 
which will take the highest polish and yet allow the organic structure to be 
plainly visible. 
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Of the various substances which compose the fossil after petrifaction, 
lime is the most common; carbon and silica (quartz) are the next most 
common, Vegetables most commonly change to carbon in the transforma- 
tion to silica. We have frequently seen wood in the Cretaceous deposits, 
where a portion of the fibre was still carbon, and other portions pure quartz, 
both showing the annual rings and cell structure. 


THE RIVER BLUFFS.* 
BY PROF, JOMIN D. PARKER, OF KANSAS CITY. 


Chicfumong influences moulding a people are those derived from Nature. 
Like odors distilled from flowers, or colors playing in sunbeams, the subtle 
powers of Nature elude analysis. But as the crystal lake mirrors the land- 
scape which ervirons it, so Nature is reflected in any people. In the moun- 
tains of Greece we find the greatest westhetical development of the Old World. 
Italy with its sunshine and flowers, its brilliant skies and out-door life, 
developed an indolent but happy people. The canton sprang up amidst the 
eternal mountains and Alpine glaciers of Switzerland. England, with its 
comparatively immense shore-line, its fogs distilled from the Gulf stream, 
und its pastoral lands, developed a strong but phlegmatic race. The New 
England hills naturally moulded a people possessing the highest and best 
traits in man. Muscular development was required to subdue Nature, in- 
telligence evoived in developing and applying science to industry, culture 
was inwrought and polished manners ground out by the attrition of society, 
and art was engendered by the luxuries which Nature offers to those who 
hang over with delight and feast upon landscapes. During our civil strife, 
the love of liberty was found strongly intrenched in the mountainous dis- 
tricts of West Virginia, North Carolina and East Tennessee. 

It is the purpose of this paper to inquire, What has Nature done for the 
higher development of the dwellers on the great central plains of the North 
American continent ? 

In wealth and variety of soil the great plains are justly celebrated. 
Nothing cxn exceed the depth and fertility of the alluvial deposits. Tae 
cereals of the temperate zone grow with almost spontaneity. The sacred 
phrase has its counterpart, a thousand cattle on a hill. With mineral 
resources Nature has stored her secret chambers. The offerirgs of grains 
und fruits and flowers are in profusion. But what keeps a people living 
among such luxuries from indolence and retrogradation ? 

Among Nature's opposing forces may be placed river bluffs, an American 
term applied to cliffs or high banks overhanging streams. The river blufts 
constitute an important element in the physical features of the West. The 
Mississippi River and its numerous and powerful affluents nearly always 
flow between these bluffs, rising in places as massive walls. and sloping back 
sometimes for miles from the river on either side with decreasing undula- 





* Read betore the Kansas Academy of Science, 1376 
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tions, and melting away at last in the level prairie. Counting both banks, 
this system of rivers alone would give a single line of elevations meandering 
through the great plains something like twenty thousand miles in length, 
and rising at some points to a height above the river of five hundred feet. 
The geology of the river bluffs unfolds itself on the following dynamie 
principles. In an open country like the prairies, rivers possess two elements 
—a channel and a flood-plain. During the winter season, and some months 
in summer, the stream is confined within the channel. But during freshets, 
and particularly the June freshet, which is swollen by mountain snow, the 
stream rises and spreads over the flood-plain. Now, should the interior of 
the continent be elevated say a hundred feet by internal forces, the coast- 
line remaining the same, the river would have a greater fall, quicker flow, 
and more eroding power. A new channel and a new flood-plain would be 
cut, both of less width, leaving the outer margins of the old flood-plain as 
an elevated terrace. And the walls of the original geological suture, or outer 
banks of the stream, would be left by the receding water to be elevated by 
such successive epochs into river bluffs. And the partings or lips of any 
suture in the original crust would be slightly turned up by escaping steam 


or gases, or outward pressure of the yielding mass beneath, leaving the bluff 


elevated above the surrounding prairie. Four such elevations have taken 
place since the rivers of the eastern portion of the continent began to flow, 
and three since the Mississippi began to pursue its course toward the Gulf. 
As the geological elevation has been greatest toward the interior and wes- 
tern portion of the continent, the eroding power of rivers has proportionally 
increased, causing the river bluffs to become more prominent as physical 
features of the country as we ascend the rivers, just, as we shall see, where 
they are needed. 

The meteorology of the river bluffs is an important clement to those 
dwelling on the great plains. People always living among hills crowned 
with forests do not realize the force or constancy of the winds in a level 
prairie country. At Lawrence, Kansas, for example (a place not exposed 
as much as many points farther west), the self-registering anemometer on 
the University building, situated on Mount Oread, furnishes the following 
record: During the year 1875 the wind traveled 145,316 miles, which gives 
a mean daily velocity of over 398 miles, and an hourly velocity of over 16 
miles: These total winds, flowing uniformly over the whole year, would 
give the people of Lawrence a constant current of air between a fresh breeze 
and astrong wind. On January 8, 1875, at the same place, the wind attained 
a velocity of seventy-fiye miles an hour, a violent gale, only one remove 
from a hurricane. 

The same general belts of wind, running east and west, prevailed around 
the globe. But the forest-crowned hills of New England and the Middle 
States drive these currents up into the higher regions of the atmosphere. 
Now the river bluffs are the natural wind-breaks of the great central plains, 
and without them the prairies would be a bleak, an almost uninhabitable 
plateau. 
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Many have observed that rain storms follow streams, without under- 
standing the principles involved. Streams saturate the contiguous air, 
which again yields its moisture to a condensation, which does not reduce 
the dryer air lying outside at a distance from the river to the dew-point. 
In a similar manner, a super-saturated sponge will give forth moisture to a 
pressure under which a partially saturated sponge would not yield a drop. 
A cool current of air passing over the country would thus cause the conden- 
sation of vapor, or the ever-forming rain cloud, to appear to travel along 
river courses. And the greater precipitation of moisture along river courses 
has been one essential element in the growth of forests, frequently covering 
river bluffs to give them more force as wind-breaks. 

The horticulture of the river bluffs is worthy a passing thought. The 
pursuits of any people determine to some extent their character, Horticul- 
ture is a scientific pursuit involving mind, and possessing elevating tenden- 
cies. Now the river bluffs are the natural home of the horticulturist. The 
condition of the soil and climate determine this pursuit almost to the exclu- 
sion of cereals. The apple, pear, plum, peach and apricot love the bluffs, 
and the small fruits flourish. Notably the grape finds its home among the 
bluffs. We see its rich purple clusters peeping out beneath leafy trellis bars 
up the sides of almost inaccessible heights. A horticultural people sand- 
wiched in all through the great plains, and mingling freely with neighbor- 
ing communities while discussing cognate topics, are not devoid of influence 
which tends to lift a people into higher forms of living. When the year 
comes to his prime and bears to our homes his rich stores, ripened with dew, 
sunshine and shower, we dream of Eden, the ideal of human earthly 
perfection. 

The esthetics of the river bluffs must not be neglected. The absence of 
this element is dangerous to any people. When painters cease to study 
Nature’s habitudes, and galleries of art are neglected, when poets forget to 
draw from her their inspiration and repeat her voices, decay falls on a peo- 


‘ple. In the great plains almost the only elevations are found along the 


rivers. From these heights the prairies with their green carpets richly or- 
namented with flowers unfold before us, Nothing compares to a prairie 
scene except the mighty ocean. The blue vault hangs over us more cerulean 
than in Eastern climes, the river winds its silver thread between the bluffs 
until it seems to be broken, and the undulating prairie rolls all around us 
like the ocean. With such scenes ever before a people can there be decay in 
poetry, painting or sculpture ? 

The home life of the river bluffs is an essential element. Nearly all 
our Western cities and smaller towns, containing quite a proportion of the 
population, are found along the rivers nestled in the bluffs. The luxury of 
hills is thus brought to our very doors. No one is in condition to enjoy this 
luxury until deprived of it. When hills are piled on hills, as in some of the 
States, there is too much ofa good thing. Desserts of rich food eaten daint- 
ily become a luxury. River bluffs are the desserts of our broad prairies, 
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with which Nature has stored her ample board. The prairies satisfy our 
physical wants; the bluffs feast our souls. The prairies pour in their ample 
products until all our storchouses are filled beyond measure. The blufts 
lift up our homes and spread the board with ambrosial food. Lifted above 
the earth we live nearer the gods. We drink in the royal landscape around 
us, of which poets and painters may only dream. The luxury of a prairie 
home nestled in the bluffs cannot be portrayed. 

At the mouth of the Kansas River, Nature evidently planned a city. 
From this point the railway system naturally radiates. But the frowning 
bluffs seem to forbid it. Gradually the bluffs melt away to fill the deep ravines. 
Kasily-graded streets leave terraces on either side, to be the sites of comfort- 
able homes, while the crests, with finer views, are crowned with mansions. 
We love homes lifted a little above the busy streets on terraced heights, sur- 
rounded with fountains and trees, fruits and fiowers. Such homes are being 
built all along the Father of Waters——-rural retreats of luxury, taste and 
culture. 

To the great central plains of North America, the river bluffs are Nature's 
richest gift. For ages Nature was slowly moulding them, and setting them 
as watch-towers through all the land. They shield man from the elements, 
which, unobstructed, would desolate his home; they furnish the conditions 
of a higher rural life; they disclose rich minerals, which Nature has stored 
in her secret chambers; they reveal the beauties of Nature hidden in land- 
scapes; they furnish sites for homes of comfort and luxury; they tend to 
lift a people, in a word, out of a dead level, giving the power of clevation 
from which flows intelligence, culture and true refinement; they open x 
fountain of living waters to slake the thirst of coming millions. The gods 
dwelt in Mount Olympus, we are told, in the olden times; so here diviner 
forms seem to descend to dispense to men tieir richest favors. Here are the 
lines ot light that shall grow brighter and broader, we trust, until the whole 
land shall be enlightened and filled with true knowledge. ILere shall the 


graces descend into human habitations, filled with sunshine and gladness,” 


us long as rivers flow murmuring to the sea. 


GEOLOGY OF THE WEST. 
BY J. VAN CLEVE PIILLLIPS, 


In boring the artesian well at the Insane Asylum, St. Louis, the auger 
penetrated 3,800 feet, going through 200 feet of coal measures, 500 feet of 
sub-carboniferous limestone, 1,000 feet of Devonian, and 2.000 feet of upper 
and lower silurian, and in the bottom cut a ferruginous sandstone, supposed 
to be of the Potsdam age. 

This sandstone carries the fossil of a marine animal known as the trilo- 
bite, and establishes the fact that at 3.500 feet in depth below the present 
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level of the Mississippi river and the pavements walked by the busy popu- 
lation of St. Louis, once rolled the waves of the silurian ocean. 

We will suppose this auger hole is a shaft 6 by 10 fect square from the 
surface to the bottom of the hole, and that we have the privilege of going 
down and examining the strata in its sides as they would appear from the 
records shown by the borings as the auger penetrated the strata. 

First we pass 20 fect of alluvial brick clay, then 40 feet of pipe clay, 
shaley limestone and fire clay, and at 60 feet deep we find a three foot vein 
of coal; at 200 feet we reach the upper Archimedes limestone, the same 
stratum that is exposed at the top of the deep quarry on Tayon avenue, and 
which contains fossil fish; this is also the same age of rock as the Grafton 
quarry. Below this is the St. Louis limestone, and next another floor of 
Keokuk or archimedes limestone, a rock filled with fossils. At 1,200 
feet we reach the great salt and oil floors of the Mississippi basin. This 
stratum comes to-day 30 miles below on the I. M. and 8S. R. 1, and west 30 
miles onthe M.P.R.N.,and from a quarry south of the city that furnished the 
rock to build the basement of the Four Courts; and as that rock weathers, 
its black, mottled color is due to the bitumen which the heat of summer 
has brought to its surface. Chicago is built on this geological horizon, and 
strata in quarries west of that city are filled with bitumen and petroleum. 
If space would admit, we might trace this fioor throughout the length and 
breadth of the great basin of the Mississippi, and show where it .rises 
to-day ; and has again gone down 4,006 and 5,000 feet under the coal meas- 
ures of the grand prairies of Illinois and Kansas, and is formed ina great 
basin in Venango county, Penn., and this again subdivided in lesser basins, 
and where the economic laws had stored the rich floors of petroleum that 
have proven such a source of national wealth. But we must go downward. 
At 2,000 fect we have reached the Niagara group of the upper silurian series, 
a rock rich in fossils, and of the same age as that over which the great cata- 
‘act. pours its thundering falls. This rock also forms the table lands of 
Iowa, west of Dubuque, and is the formation of the mammillary outlying 
mountains that make such a conspicuous feature in the topography of the 
upper Mississippi Icad fields, also forms the mound system of the great lead 
and zine fields of Central Missouri. Below this we reach the “Trenton lime- 
stone,’ a member of the silurian system, and sume age of rock as found 
shelving out at low water mark on the Mississippi opposite Dubuque, Iowa, 
und where the weathering of the slabs has exposed in an embossed form the 
tribe of the orthosceratites. These fossils are there scen six and ten feet in 
length, and with their enameled scales and bucklers were the mailed war- 
riors of the silurian seas. Below we find the lower floors of the lower silu 
rian, chert-beds, hornstone and corailine limestone, the same age of rocks as 
that which abuts against the Iron Mountain on its west side, and is the great 
lead, zinc, copper and iron-bearing rock of South-east Missouri. In passing 
the Archimedes floor in the subcarboniferous system, we were in the hori- 
zon of strata that carries the great lead and Zinc veins of South-west Missouri. 
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And in passing the Niagara and Trenton groups we were in the horizon of 
the blue shales, cap-rock, upper and lower galena and blue limestone of the 
upper Mississippi lead field. On reaching the bottom of our shaft we finda 
coarse, brown, ferruginous sandstone; and we might in the imagination fol- 
low this floor to where it rises to-day around the Iron Mountains, 100 miles 
south of the city, and where it dips under the great coal basins of Central 
Illinois and Kansas, and comes to-day on the shores of Lake Pepin, Lake 
Superior, and covering large areas in Northern Wisconsin, being the stratum 
that bears the great pine flora of that State, and to where it extends out from 
the “great basin,” in a long finger through central New York. 

We have now a general idea of the underground system under this city, 
and if we go back in the imagination tothe time when the strata of the up- 
per, middle and lower coal series had been laid down, and the inauguration 
of the river systems commenced, we shall find that the coal vein of St. Louis 
County coal basin and the Illinois coal basin in that era lay in solid strata 
where the Mississippi River now flows—that the strata were elevated along 
the lines now followed by the river, and 300 feet of coal measures and St. 
Louis limestone has been abraded, and a coal vein for ten miles wide has 
been cut away to form the valley through which the river now flows oppo- 
site the city. 

The science of geology is based on the idea that like produces like ; that 
the great is in the little, and vice versa, and that all the phenomena of the 
earth's surface, and its strata, and vein system have been produced by the 
constancy of action of natural economic laws, and that these causes are now 
inaction. And where are we to look for the causes now in action that laid 
dlown upon the floor of an ocean the sedimentary matter to form all the strata, 
from the sandstone in the bottom of this artesian well to the upper coal 
series, say 6,000 feet vertical of strata? We shall see. 

The Mississippi River carries out millions of tons of sedimentary matter 
daily from the washings of the banks ot the hundred tributaries of the Gulf 
of Mexico ; this sediment is there taken up by the Gulf Stream, and carried 
North and spread over the floor of the Atlantic, when it settles in compara- 
tively still water under what is known as the Saragossa Sea; and if we fol- 
low up the genealogical thread or heraldry of this river system, we shall see 
that this process of spreading detrital matter over the ocean’s floor has heen 
was inaugurated, and 


zoing on sinee the river system in the “great basin” 


the wearing down of the valleys of the Ohio, Tennessee, Rock River, the 
Missouri, Arkansas, and a hundred other branches, were carried forward. 
At Dubuque, Iowa, 600 feet-vertical strata have been cutaway ; at Pitts- 
burg, 400; at Cincinnati, 100; from the head of the Ohio to its mouth from 
100 to 500 feet. The same of the Missouri, Arkansas, St. Peters, Cumber- 
land, White, and hundreds of other branches, Enough sedimentary matter 
has gone out of the mouth of the Mississippi River from the washing down 
ot the valleys of these streams and forming of the topography of the great 
basin of the Mississippi River to have filled up the Gulf of Mexico and 
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then formed an island 1,000 feet high above its present level; and this 
sedimentary matter has been taken up by the Gulf Stream and carried out 
and spread over the floor of the Atlantic Ocean, where, in comparatively 
still water, it has settled and formed stratified rocks; and here we now see 
the causes in action that at one time prevailed, and which laid down upon 
the ocean’s floor the sedimentary matter to form the Potsdam sandstone, 
now bored in the bottom of this artesian well, and all the strata above to 
6,000 feet were afterward piled on the floors of subsequent seas. The history 
or chronology of these strata is written in the fossils, salt and oil flows and 
coal plants which grew in successive floras, and were laid down and are now 
carbonized in mineral fuel in these great continental coal basins. The Iron 
Mountain lead, zine and copper veins belong to a later era, a comparatively 
recent geological epoch, as there was no necessity for the existence of these 
ores until men had come to have dominion on the earth and to be conditioned 


to utilize these metals. : 

When standing on the floor of Potsdam sandstone, we may safely say 
that in this early day of the chronology of the strata navies did not ride 
upon the bosom of the deep to founder and go down with all their armatare 
of war, as would be found if Atlantic’s floor should be dried land. 

The fossils tell us that the nautilus and ammonite were the only sails 
then seen; that these early voyagers its compeer then on the waves of this 
silurian sea then did hail.—St, Louis Republican. 


A FOURTH OIL ROCK. 





The existence of a regular fourth sand, south of Bradford, has beer 
conclusively demonstrated by the tests made on the Big Shanty well, located 
on the Dent track. This well, it will be remembered, was drilled several 
months ago to a depth of 1,598 feet, striking the third sand at 1,545 feet. 
The sand was about forty feet thick, and the well has been producing five 
barrels a day ever since, up to a few weeks ago, when the company decided - 
to drill the well deeper. This was done, and at a depth of 1,645 feet a 
fourth sand was found, twelve feet in thickness and of a good quality. 
Pumping bas already been started and the supply will be improved. 


ASTRONOMY. 


LEVERRIER AND HIS WORK. 
In the death of Leverrier the world loses its most eminent astronomer: 


but unlike many disciples of science, he bequeaths to posterity not unfin- 
ished work which none but a master mind equal to his own could complete, 
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but the record of undertakings carried to successful endings, and togethér 
aggregating the noblest astronomical achievement ever accomplished. 
Urbain Jean Joseph Leverrier was born at St. Lo, in the old Department 
of Normandy, France, on March 11,1811. He was a chosen student and 
obtained honors in the Polytechnic School, which entitled him to a choice 
of employment in any of the select branches of the public service he might 


desire. Choosing the position of engineer attached to the administration of 


the government tobacco monopoly, in order that he might possess the nec- 
essary facilities for the continuation of his studies, his attention was first 
directed to chemical experimentation, and in 1837 he published his first 
original investigations, announcing a new combination of phosphorus and 
oxygen. His preference, however, was for mathematics, and in 1839 he 
began the colossal astronomical task, the termination of which he himself 
announced to the French Academy of Sciences on December 21, 1874. 

In order to reach a just estimate of this vast work, it is necessary to recall! 
the fact that in the solar system the mass of the sun is so great that that 
luminary is capable of swaying the motion of all the planets without being 
himself disturbed. Although the planets exert an attractive power on the 
sun, still if their joint attraction were exercised upon him in a straight line, 
he would not be disturbed by a space equal to his own radius. So vast then 
is the controlling power of the sun that even the greatest disturbance in the 
entire system (that resulting from the mutual attraction of Jupiter and Sat- 
urn) is inconsiderably small in comparison. But the fact still remains that 
the planets do disturb each other in varying degrees, and the more massive 
the planet the greater its influence upon its neighbors. Consequently and 
conversely, if we know how much one planet disturbs another, we have 
means of determining the mass of the influencing body. 

This determination was the object of Leverrier’s inquiry, and he set to 
work to examine into the motions of the seven planets known at the period 
when his labors began, It is scarcely possible for any one, not conversant 
with the delicate and intricate toil of the astronomer, to appreciate the 
multitudinous perturbing causes which in such an investigation it becomes 
necessary to take into account. Some idea may, however, be gained from 
the fact that in determining the earth’s motion around the sun—but one 
part of his subject—Leverrier reviewed and discussed nine thousand distinct 
observations. “Our conclusion is,” he says, referring to these, “that the 
observations of the sun leave much to be desired, on account of systematic 
errors affecting them; and there is no discordance between theory and ob- 
servation which cannot be attributed to errors in observing.” 

Still, from these imperfect data, he estimated the sun’s apparent monthly 
displacements and deduced therefrom an estimate of the distance of’ the sun, 
showing that the generally accepted flgures were too large by between three 
and four millions of miles. 

Meanwhile, by a most careful analysis of all available observations of 
Uranus, Leverrier had satisfied himself that that planet was undergoing 





XUM 


as 
in 
b: 
m 


WwW 
de 








XUM 


LEVERRIER AND HIS WORK. 495. 


disturbance by some unknown body. He was in the position. to borrow 
Prof. Proctor’s illustration, of an observer who, traveling (say) along a canal, 
should observe “that certain waves, which had long been of a particular 
size, began to grow larger. Suppose that, struck by this, he instituted a 
careful series of measurements of their size, and at last satisfied himself that 
they had increased. . . If, however, while he had satisfied himself by his 
wave measurement that the waves had really increased in size, he had also 
satisfied himself that during his observations the increase had reached its 
tull extent, and had even begun to give place to a slow decrease; tending to 
restore the original size of the waves, he would manifestly have here an in- 
dication which might serve to tell him of the very spot where the disturb- 
ance had taken place.” Something of this kind had happened in the case 
of Neptune ; and when Leverrier’s analysis of the motion of Uranus was 
finished, it was seen that the displacement had reached its maximum and 
was beginning slowly to decrease. In order to produce these perceptible 
etfects—and many years were occupied in their production, for it is now 
known that Uranus only completes his circuit in 84 years, while Neptune 
requires 164 years—Leverrier assumed that another planet must exist ; and 
trom the observed perturbations of Uranus, he calculated the orbit and posi- 
tion of the unknown world. On the Ist of January, 1847, six months after 
Leverrier had completed the calculations, the planet was found within two 
degrees of where Leverrier predicted it would appear on that date. 

We pass over the long discussion among astronomers as to whether 
Leverrier or the English observer Adams was the true discoverer of Nep- 
tune; both overcame enormous mathematical difficulties, but whether 
Adams first conceived the existence of Neptune or not, Leverrier certainly 
earliest made known the discovery to the world. 

The quite recent discovery of an inter-Mercurial planet, which after- 
wards proved to be a sun-spot, brought M. Leverrier’s investigations into 
the motions of Mercury prominently forward. I{fe long ago determined that 
the movements of Mercury as observed, did not accord with those calculated. 
“The result,” he says, “naturally filled us with inquietude. . . Long 
years passed, and it was only in 1859 that we succeeded in unraveling the 
cause of the peculiarities recognized.” There exists, he states, in the neigh- 
borhood of Mercury, doubtless between the planet and the sun, some matter 
as yet undiscovered ; but whether it consists of one or more small planets 
or other minute asteroids, or even of cosmical dust, he does not positively 
assert. The present opinion is that the meteoric and cometic matter exist- 
ing in the sun’s neighborhood in enormous quantities, produces the pertur- 
bations of Mercury; but Leverrier clung to the belief in Vulcan, and 
manifested the most intense interest in every alleged discovery of that 
planet. When Lescerbault believed that he had found the inter-Mercurial 
world, Leverrier was one of the first to abruptly present himself and to 
demand how the discoverer had dared “to commit the grave offence of keep- 
ing your observation secret for nine months. I warn you,” he continued, 
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“that I have come here with the intention of doing justice to your preten- 
sions; and then he examined Lescerbault’s primitive apparatus, cross- 
questioned him sharply, and finally departed, overwhelming the supposed 
discovery with his congratulations, How Liais upset his discovery by 
showing the imaginary Vulcan to be a sun-spot is well known; and a repe- 
tition of similar experience recently is said to have left the great astronomer 
disappoined and unhappy. 


Leverrier’s examination of the motion of Venus resulted in tables of 


wonderful accuracy. He study of the motions of Mars revealed the influence 
on that planet of the asteroid zone. Summing up his work, Prof. Proctor 
says: “Beyond question he has deduced from the observed motions of the 
planets all that at present can be deduced as to the masses of the different 
known and unknown parts of that complex system which occupies the space 
ruled over by the sun,” 

In 1855, M. Leverricr became Director of the Observatory in Paris, which 
post he occupied until 1870, when he resigned, but in 1872 he resumed his 
duties, which he has since continued, He took the greatest interest in the 
large telescope recently elected at the observatory. “It comes none too 
soon,’ he replied coldly, when congratulated on its completion; and he at 
once set to work, hoping by its aid to settle the question of the inter-Mer- 
curial planet. His labors were severe, his rest broken. The task was too 
much for a man sixty-six years of age, whose life had been one of incessant 
toil, and he sank under it. His death occurred on September 23.—Scientifie 


American. 


AMATEUR OBSERVATIONS OF THE NOVEMBER METEORS. 


On the 13th and 14th days of November, the carth makes its annual 
passage through the second of the great meteor belts which intersect its 
orbit. The thickness of this belt at its thickest part is estimated by Prof. 
Proctor at some 100,000 miles, and it is supposed that the denser portion of 
the system or “gem of the meteor ring” contains at least one hundred 
thousand million meteors. These however, Herschel has calculated to be 
extremely small, rarely exceeding a few ounces in weight. It has further 
been determined that the November meteors mostly radiate from the con- 
stellation eo, and the aphelion of their orbit is somewhat beyond the 
planet Uranus. 

Late investigations have pointed to the identity of the orbit of some of 
the comets with the orbits of different groups of meteors. The path of the 
meteors, for example, which are usually seen from August 9 to 14, coincides 
with that of the bright comet of 1862, and both Peters and Schiparelli in- 
dependently discovered some time ago that Tempel’s comet of 1866—a body 
visible only with the telescope—has elements which may be regarded as 
absolutely identical with those of the November belt. It is not definitely 
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known however, what connection exists between the comets and the meteors ‘ 
though it appears that the latter have paths as eccentric as those of the 
cometic orbits, and hence it is deduced that the earth encounters no less 
than 56 meteor systems, thus affording proof that the total number of these 
systems in the universe must be estimated by billions. 

It will readily be seen that a knowledge of the elements of the paths 
described by the meteors is of considerable astronomical importance. 
While, as already stated, the general direction or radiation is from the 
constellation Leo, it hus been observed that often on the same night many 
distinct centers of radiation may be traced. It is by the determination of 
these centers that the elements above referred to may be calculated. Then 
by comparing the results with the elements of the orbits of known comets, 
it becomes possible to discover which comets, by rupture, according to one 
theory, probably gave rise to the various groups of shooting stars. Hence 
observations made with the naked cye, which fix the exact point in the 
heavens whence the meteors appear to radiate, may prove of value. 

It is necessary first to note the region of the heavens whence the meteors 
appear, and then specially to observe those bodies which seem to have the 
shortest trajectories. These will, of course, be the ones nearest the center 
of radiation, and in this way the location of the latter can be quite accu- 
rately determined. Look also for a pale light something similar to the 
aurora, Which is often present about the radiating point. It is also useful 
to note the color and brilliancy of the meteors. The latter may be esti- 
mated by comparison with Jupiter and Venus, the brilliancy of these plan- 
ets being taken asthe maximum. Ifthe meteors leave a trail behind them, 
note the fact, and also observe how long the trail remains visible after the 
star disappears, also whether it has any backward motion. A field glass 
may be advantageously employed to recognize any special peculiarities of 
the trail. These observations, if carefully made, will be accepted at any 
astronomical observatory. Metcors also appear from the 27th to the 29th of 
November, and from the 6th to 13th of December, but not in such numbers 
as upon the above mentioned dates.—Scientijic American. 


THE SATELLITEs OF Mars.—Since our article on this subject was in type, 
we have received the following note from Dr, Robert Reyburn, of Wash- 
ington, D.C.: “In the recent accounts of the discovery of the satellites 
of Mars, we have not seen any reference to the curious fact of the announce- 
ment of their existence by Dean Swift in his celebrated satire, ‘A Voyage 
to Laputa,’ published in 1726. It may be found in the third chapter of that 
work, and reads as follows: ‘They have likewise discovered two lesser 
stars or satellites which revolve about Mars, whereof the innermost is dis- 
tant from the primary planet exactly three of his diameters, and the outer- 
most five; the former revolves in the space of ten hours, and the latter in 
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twenty-one and a half,so that the squares of their periodical times are very 
near in the same proportion with the cubes of their distance from the cen- 
ter of Mars, which evidently shows them to be governed by the same law 
ot gravitation that influences the other heavenly bodies.’ 

“This was expressly written to cast ridicule upon the astronomers of his 
day, and now about one hundred and fifty years afterwards it becomes 


numbered among the established facts of science.”’— Boston Journal of Chem- 
istry. 
¥ 


SOLAR SYSTEMS OTHER THAN OUR OWN. 


We know a great number of stars which are accompanied by smaller 
stars, moving around them like the earth around the sun, These systems, 
which are now numbered by hundreds, have been so carefully observed that 
we have been able to calculate the orbits and periods of the planets, brilliant 
or opaque, Which compose them. 

It is, then, no longer on mere hypothesis that we can speak of solar sys- 
tems other than our own, but with certainty, since we already know a great 
number, of every order and of every nature. Single stars should be consid- 
ered as suns anologaus to our own, surrounded by planetary worlds. Double 
stars, of which the second star is quite small, should be placed in the same 
‘lass, for this second star may be an opaque planet reflecting only the light 
of the large one, or a planet still giving out heat and light. Double stars 
ot which the two componenis give the same brightness are combinations ot 
two suns around each of which may gravitate planets invisible from this 
distance; these are worlds absolutely different from those of our system, for 
they are lighted up by two suns, sometimes siraultaneous, sometimes succes- 
sive, of different magnitudes, according to the distances of these planets from 
each of them; and they have double years, of which the winter is warmed 
by a supplementary sun, and double days of which the nights are illumina- 
ted, not only by moons of different colors, but also by a new sun, a sun of 
night. 

Those brilliant points which sparkle in the midnight sky, and which 
have, during so many ages, remained as mysteries in the imagination of our 
fathers, are therefore veritable suns, immense and mighty, governing, in 
the parts of space lighted by their splendor, systems different from that of 
which we forma part. The sky is no longer a gloomy desert; its ancient 
solitudes have become regions peopled like those in which the earth is loca- 
zed; obscurity, silence, death, which reigned in these far-off distances, have 
given place to light, to motion, to life; thousands and millions of — ns pour 
in vast waves into space the energy, the heat, and the diverse undulations, 
which emanate from their fires. All these movements follow each other, in- 
terfere, contend, or harmonize, in the maintenance and incessant development 
of universal life—Camille Flammarion, in Popular Science Monthly for 
November. 
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PuHoroGRAPHy APPLIED To AsTRONOoMy.—M. Cornu has devised an im- 
proved system of astronomical photography, the peculiarity of this method 
consisting in the fact that it does not require any special instrument, any 
telescope, and may at once be adopted for photographical observation by 
means of a purely mechanical arrangement, which does not at all affect the 
optical qualities of the instrument; the two lenses which compose the ob- 
jective have merely to be separated to an extent depending on the nature of 
the glasses, but rarely exceeding one and a half per cent. of the focal dis- 
tance.. This operation shortens the distance about six to eight per cent. 
Theory and experience prove that the original achromatism of the visible 
‘ays is transformed into achromatism of the chemical rays, which is neces- 
sary to the perfection of photographic images. Direct and precise measure- 
ment has shown that this slight separation of the glasses does not cause 
any aberration in the images, which, of course, is an essential. 

This method, it is stated, has succeeded perfectly at the Paris observatory, 
with the large equatorial, the objective of which is about 15 inches in aper- 
ture and about 29 feet in focal distance. By avery simple arrangement the 
glasses can be separated, and the instrument may be employed for optical 
us well as photographic observations, The photographic adjustment does 
not present any inconvenience in the observation of faint stars, M. Cornu 
stating that he easily observed Uranus and at least one of his satellites 
without re-establishing optical achromatism. At the principal focus of this 
instrument are obtained direct photographic images of the sun end of the 
moon, measuring nearly 3.42 inches in diameter—images which might be 
easily magnified by means of the eye-piece so as to give negatives of more 
than 39 inches in diameter. 


A New InsTRUMENT FoR Science.—There is now in operation in the lab- 
oratory of Central University, Richmond, Ky., says the Louisville Courier- 
Journal, an interesting apparatus that records in a beautiful manner the 
motion of the earth in its hourly progress through space. It is the invention 
of Prof. T. W. Tobin. The principle upon which the instrument is formed 
is, that a delicately constructed pendulum will continue to oscillate in the 
same direction as started, and preserving that plane, mark the movement 
ot the earth beneath it. The principle was demonstrated by Foucault, a 
a philosopber, in 1851, was verified in Boston at the Bunker Hill monument, 
and lastly again at Yale College. The apparatus hitherto employed has been 
cumbersome, and the results obtained somewhat vague. The experiments, 
nevertheless, bear historical interest, and are related in modern text-books 
on physics. It has devolved on Kentucky to furnish the scientific world 
with a finished and mathematical demonstration of this beautiful phenome- 
non, together with the apparatus for producing the result so as to be proved 
in a school-room or laboratory. The instrument is about six feet bigh, con- 
sisting of an iron tripod and delicate pendulum, There is an index attached 
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to the upper portion of the pendulum, and when the pendulum is started 
this is perfectly still. In six minutes the earth’s motion becomes apparent, 
and the needle shows about one degree of deviation. In one hour the 
movement is so marked that the distance traversed by the earth may be 
estimated from its data. The pendulum is of such delicate construction that 
it will remain in motion for twelve hours, and yet may be retarded or even 
stopped by blowing upon it. 





MEDICINE. 


CONSUMPTION A DISEASE OF IN-DOOR LIFE. 


Among the natives of Senegambia pulmonary a ections are not only 
nearly but absolutely unknown; yet a single year passed in the over-crowd- 
ed man-pensand steerage-hells of the slave-trader often sufficed to develop the 
disease in that most virulent form known as galloping consumption; and the 
brutal planters of the Spanish Antilles made a rule of never buying an 
imported negro before they had “tested his wind,” i. ¢., trotted him up-hill 
and watched his respirations. If he proved to be “a roarer,” as turfmen 
term it, they knew that the dungeon had done its work and discounted his 
value accordingly. “If a perfectly sound man is imprisoned for life,” says 
Baron d’Arblay, the Belgian philanthropist, “his lungs, as a rule, will first 
show symptoms of disease, and shorten his misery by a hectic decline, unless 
he should commit suicide.” 

Our home statistics show that the percentage of deaths by consumption 
in each state bears an exact proportion to the greater or smaller number of 
inhabitants who follow in-door occupations, and is highest in the factory 
districts of New England and the crowded cities of our central States. In 
Great Britain the rate increases with the latitude, and attains its maximum 
height in Glasgow, where, as Sir Charles Brodie remarks, windows are 
opened only one day for every two in Birmingham, and every three and a 
half in London; but going farther north the percentage suddenly sinks 
from twenty-three to eleven, and even to six, if we cross the fifty-seventh 
parallel, which marks the boundary between the manufacturing counties of 
Central Scotland and the pastoral regions of the north. 

It is distressingly probable, then to say the least, that consumption, that 
most fearful scourge of the human race, is not a “mysterious dispensation 
of Providence,” nor a “product of our outrageous climate,’ but the direct 
consequence of an outrageous violation of the physical laws of God.—Dr. 
Felix L. Oswald, in Popular Science Monthly for November. 
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CuLoraTE OF Porasn IN DiputuEerta.—The following is a summary of an 
interesting article by Dr. A. Seeligmiiller, of Halle, Prussia, contributed to 
the London Medical Times and Gazette : 

(1.) The chlorate of potash administered in a saturated solution (five 
per cent.) has a specific effect on diphtheria, 

(2.) It must be given in a solution of ten grammes in two hundred 
grains of distilled water, without adding any syrup or any other substance 
to ameliorate the taste. 

(3.) This solution is to be ordered to infants under three years at half 
a spoonful, to older ones at a whole spoonful, every two hours (if the malady 
is very grave, every hour); at first day and night without interuption. 

(4.) This internal medication alone will suffice in all cases. 

(5.) The saturated solution of chlorate of potash exercises (a) a topical 
action and (4) a general one on the diphtheritic process: (a) a topical one, 
as a mild cautery, and by separating the diphtheritic pseudo-membranes 
irom their basement membranes; (/) a general one, supplying the oxygen 
withdrawn from the blood corpuscles by bacteria and destroying these or- 
sanisms., 

(6.) Caution is required lest the saturated solution may act danger- 
aosly on heart or digestion. When such symptoms occur, the administra- 
tion must be suspended.— Boston Journal of Chemistry. 


Cirric Acip IN DiputTHEeRIA.—Dr. Caspari states in a German medical 
journal that he has treated successfully more than forty cases of diphtheria 
by using locally (with the spray and brush) slightly diluted citrie acid. 
Several of these cases had resisted treatment by salicylic and carbolic acid. 
Appropriate constitutional treatment was, of course, combined with the 
local.— Boston Journal of Chemistry. 


For RuetumatisM.—A physician in New York city, long a patron of the 
Journal, sends us the following formula: 


Dean OE BONN ices cccccsrenceencsismrininccrainccmnaleh 
Tinct. Colchicum, ...... is teasida Pree rere Waray adeneuasseaneceeecen dees 
PE PI i cccccnsmsancqscccsencssesnentessimaeneatnosrsecenmenee 


M. Sig. Teaspoonful every three hours, 


ANODYNE EnemMA.—Chloroform one to two grammes (a quarter to half a 
drachm), powdered gum acacia eight grammes, the yolk of one egg, and 
water 125 grammes. This is Dr. Aran’s lavement calmant, intended to be 
used whenever pain has to be subdued, and especially in hepatic or ne- 
phritic colic, cystitis, etc. Camomile tea or decoction of poppy-heads may 
be used in place of the water. 
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ANATOMY AND PHYSIOLOGY. 


ON THE LAWS OF DIGITAL REDUCTION. 
BY JOHN A. RYDER, 


Ata recent meeting of the Philadelphia Academy I called attention to 
several facts bearing upon an explanation of digital reduction. It was sug- 
gested that the fact of the number of toes being least wherever mechanical 
strains were greatest and impacts most frequent and most severe might be 
regarded as an effect of such increased intensity of strains. To make this 
conclusion appear valid it was only necessary to refer to the foot-structure 
of the different orders of the class of mammals, 

It may be observed that among the primates the only creature having 
any one toe greatly augmented in size and strength is man; here it is the 
great one, or the first of anatomists. Its whole structure, especially the ar- 
ticulation with the carpus, calls to mind the condition of things found to 
exist in the groups which have undergone the most modification in the 
structure of the feet, namely, the ungulates or hoofed animals, kangaroos, 
and jumping mice. The calibre of its distal elements is greatly increased, 
while the ento-cunciform and navicular are greatly flattened or modified 
in the same way as the magnum and unciform of the manus and the mid- 
dle and ecto-cunciforms of the pes are in many ungulates, or as is the cu- 
boid in the kangaroos. 

In ungulates the third and fourth toes become functional, the second and 
fifth either disappearing or else assuming the oftice of lateral supports. In 
the jumping mice (Dipodide) the second, third and fourth of the hind feet 
are the functional ones; in one species three toes are all that remain; in 
another with four the fifth, a rudimentary one, does not reach the earth ; 
and in another species with five the first and fifth toes are rudimentary. In 
these three animals, then, of one family and only generically separable by 
the difference in the number of toes, we have a case in living animals re- 
sembling the “demonstrative evidence” of Prof. Huxley drawn from fossil 
horses’ toes, Which so far as the necessity for time is concerned shows that 
creatures of almost identically the same habits and structure may be cotem- 
porancous, yet differing widely in the number and length of the hind toes. 
It indicates, it seems to us, that toe modification goes on at greatly varying 
‘ates. In the kangaroos the fourth and fiifth toes of the hind foot are most 
strongly developed, while the second and third are atrophied and used only 
to cleanse the fur. It may be noted here, also, that the toes of the fore foot 
of the kangaroo remain entirely unmodified, and much the same as is the 
case in the jumping mice, for the reason that the strains are more equally 
distributed. 
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The Chrysochloris amongst moles offers an instance where the digital re- 
duction has taken place in the anterior extremity, where also the mechani- 
cal strains are most frequent and severe. The same fact is observed in 
Cyclothurus, a little South American arboreal ant-eater, where but two func- 
tional toes remain upon the fore foot. In the great ant-bear (Wyrmecopha- 
ga), the third digit of the manus is the strongest, the others evidently un- 
dergoing reduction, while the former is being constantly augmented by the 
strains to which it is subjected in obtaining insect prey. 

The sloths of both recent and extinct groups furnish an instance where 
the number of toes has been reduced from the typical number five to as few 
as two in one pair of extremities in the living Cholepus. The digits also in 
recent species are of about equal length, which cannot be said of the extinct 
terrestrial species, where in some cases (Mylodon and Megalonyx) considera- 
ble inequality existed. The equality in existing species is no doubt due to 
the equality of tractile strains upon each one of the digits, owing to the 
peculiar method of climbing and hanging to the limbs of trees by the great 
hook-like claws. 

The frequent reduction in the number of toes in the foot before it com- 
mences in the hand is seen in the carniverous groups Felid@ (cats) and Ca- 
nide (dogs), in odd-toed angulates, in the swift-foot terrestrial Rodentia, and 
universally amongst such animals as perform locomotion entirely by leap- 
ing with the hind feet, as the kangaroos and jumping mice. Upon this 
point it may be observed that these creatures all more or less decidedly leap, 
or else pitch the body through space in running, mainly by means of the 
hind limbs. The effect of this unequal distribution of strains has shown 
itself in the hypertrophy of certain digits and their consequent specializa- 
tion at the expense of the atrophy of the others. The direction in which 
growth force is manifested is here determined, as it is determined in all 
kinds of work or exercise, by the increased development of parts most ex- 
ercised, and shows that the claims of a certain surgeon,‘who is said to have 
been able to tell the occupation of tradesmen by inspecting the development. 
of the muscles upon the body, are not without foundation. Two cases of 
this kind have fallen under my own observation, one in the person of a car- 
penter and another in that of a blacksmith. 

It may be well to note in this place that man, the only primate whose 
feet serve exclusively for purposes of locomotiun, belongs to the foregoing 
class. The outer toes in man are weaker, shorter and less developed than 
in any of the higher apes, and what may eventually be the fate of these 
outer toes, if, as many do, he keeps on wearing shoes that a savage would 
not wear for a single hour, combined with the structure now admirably 
conditioning a gradual reduction, only our descendants will be able to de- 
termine a thousand years hence. 

The lines of bones through which strains have been directed are in some 
way determined by the uses which the feet serve in the life of the animal 
and its ancestral series, This is supported by the fact that where the strains 
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to be overcome are equally distributed amongst all the digits there is rarely 
any specialization of toes. In aquatic, marine, and arboreal animals the 
distribution of strains is comparatively equal, and I now call to mind but 
a very few exceptions to this rule, which is but slightly affected by even 
these. One case is the Cyclothurus, where, however, the hind foot and tail 
are modified into grasping organs, leaving the great pair of claws in front 
for the purpose of tearing up the bark and getting into crevices in search- 
ing for insects. The Dendrolagus, or tree kangaroo, is another instance, but 
here the descent from the terrestrial kangaroos is too obvious to require 
discussion. In studying the fossil kangaroos Professor Owen noticed that 
the fur-claws were not as rudimentary as in the living species, showing that 
at one time there was a more uniform distribution of strains than now. 

Among fossorial animals it is usual to find the claws and toes well de- 
veloped upon the fore limbs ; this is so in the moies, armadillos, recent and 
fossil, and in the Geomyide, or gophers, where the distribution of strains is 
very unequal in respect to the fore and hind pairs of limbs. So, too, in the 
group in which man has been included, where the strains are greatest upon 
the hind pair, as in animal that run rapidly or are capable of making great 
leaps, like dogs, cats, rabbits, tapirs, cavies, or guinea pigs. 

It seems to us the most convincing proof of the doctrine of descent to 
tind man an instance of the same kind of specialization determined by the 
manner of the distribution of strains as is so often found among the lower 
groups, such as the horses, sloths, jumping mice, and even-toed ungulates. 
We would not put him in respect to foot-structure among the true planti- 
grades, for unlike them the elements of the digits are not uniformly of the 
same strength and calibre. He might be somewhat clumsily called an 
inequidigitate plantigrade. 

Now as to the osteological side of the question : in man the bones through 
which the line of greatest mechanical strain passes are the first digit, ento- 
cuneiform, navicular, calcaneum, and astragalus. In the horse this line 
passes through the third digit, external cunciform, navicular, astragalus, and 
calcaneum in the hind foot; through the third digit, magnum, scaphoid, and 
lunar in the fore foot. In the kangaroo, through the fifth, but mainly 
through the fourth digit, the cuboid, calcancum, and astragalus in the hind 
foot. It will be noticed also that in the highest member of the highest group 
it is the first digit that is specialized ; in the intermediate groups that the 
intermediate digits are specialized; that next to the very lowest group it is 
the fourth digit; and, further, that there are corresponding chains of 
specialized bones which receive and distribute the strains.* 

The following summary and conclusions are offered : 

1. That the mechanical force used in locomotion duirng the struggle for 
existence has determined the digits which are now performing the pedal 
function in such groups as have undergone digital reduction. 








*It may be as well to note that birds belong in the catagory of types which have undergone digital 
reduction. The ostrich, for obvious reasons, is the extreme, Among reptiles, turtles and dinosaurs may be 
included, both of which stand near the birds in the system. 
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2. That where the distribution of mechanical strains has been alike upon 
all the digits of the manus or pes, or both, they have remained in a state of 
approximate uniformity of development. 

3. Itis held that these views are Lamarkian and not Darwinian, that 
is, that they more especially take cognizance of mechanical forces as muta- 
ting factors in evolution, in accordance with the doctrine of the correlation 
of forces.— The American Naturalist. 


THE BRAINS OF CRIMINALS. 


In a recent issue we published a very interesting letter from our Vienna 
correspondent, in which a brief summary was given of Prof. Benedict's re- 
searches on the brains and skulls of criminals. The subject is an important 
one, both from a physiological and a psychological point of view, and it is to 
be hoped that more extended and more precise inquiries will be made upon 
it, for the results which Dr. Benedict has obtained, though very important, 
are not sufficiently numerous to warrant any large induction, Up to the 
prese.t time Dr. Benedict has examined the brains of sixteen criminals, all 
of which, on comparison with the healthy brain, he finds to be abnormal. 
Not only has he found that these brains deviated from the normal type, and 
approach toward that of lower animals, but he has been able to classify 
them, and with them the skulls in which they are contained, in three cate- 
gories. These consist in (1) absence of symmetry between the two halves 
of the brain; (2) an excessive obliquity of the interior part of the brain or 
skull—in fact a continuation upward of what we terma sloping forehead ; 
(3) a distinct lessening of the posterior part of the skull in its diameter, and 
with ita diminution in size of the posterior cerebral lobes, so that, as in 
the lower animals, they are not large enough to hide the cerebellum. 

In all these peculiarities the criminal’s brain and skull are distinctly of 
a lower type than those of normal men, and the interesting question arises, 
how far are the evil acts of the criminal to be attributed to this retrograde 
development. Dr. Watts can pardon the vicious propensities of “bears and 
lions,” on the ground that “God had made them so.” If he had foreseen 
these new inquiries he might have felt less hopeful when he bade his readers 
not to “let their angry passions rise.” The result of Dr. Benedict's re- 
searches, if confirmed by further examinations, will do much to shake many 
beliefs now firmly fixed.—London Examiner. 





EXPLOSION OF STEAM BOILERS. 


SCIENTIFIC MISCELLANY. 


EXPLOSION OF STEAM BOILERS 
BY JOHN W. HILL, M. E,, 
A member of the American Society of Civil Engineers, 

‘The alarming frequency of explosions, especially in the rural districts, 
demands that the attention of State Legislatures be directed to a speedy 
solution of the important problem of safety in the use of steam boilers. The 
interest of the public in a proper system of inspection of steam boilers is 
‘rapidly developing, and the necessity of such a surveillance of the manufac- 
ture and operation of this eminently useful and dangerous adjunct of 
civilization, as will reduce explosions to a minimum, is probably felt by all, 
however remotely interested in-steam machinery. 

What is required is the appointment of a Board of Inspectors in every 
State, to investigate and report upon every explosion, as well as to pursue 
a rigid system of inspection of the construction and use of steam boilers. 

Whilst it is not imagined that such a Board could enter upon their duties 
sufficiently charged with information to prevent all explosions in the future, 
their association with work from year to year, and by frequent exchange of 
views with other similar Boards, would presently expand and develop their 
knowledge in a manner not to be attained by other processes, 

It appears to the writer that the appointment of an engineer with a selected 
corps of assistants, to inspect all boilers now in use and recommend legal 
measures for the prevention of disastrous explosions in the future, would be 
quite as desirable a “luxury” as the usual Geological corps, for whilst the 
labors of the latter may improve our knowledge of the physical structure of 
our respective increments of the sphere, and open up avenues to unexpected 
wealth, the labors of the former will save priceless lives and property to the 
extent of millions. 

That there are certain political objections to the inauguration of such a 
system is admitted, but the combined wisdom of our State law makers should 
be sufficient to meet the “legal” and “moral” impediments to a rigid law 
regulating the manufacture and use of steam boilers. 

However this may be, no one who is a constant reader of the metropoli- 
tan daily papers can doubt the necessity of a careful system of inspection 
of the materials and workmanship employed in the construction of steam 
boilers, and in the use of the boiler after it is set to work, 

The great majority of accidents are not with boilers in the hands of men 
who, from the force of circumstances, are supposed to have a certain knowl- 
edge of the “regimes” to be established in operating a steam boiler, but 
with the rural steam users whose knowledge is naturally very “limited,” 
and as naturally very “dangerous.” Whether the frequency of explosions in 
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the “country” is the immediate result of the lack of appreciation of the 
dangers surrounding a seething boiler, or to impositions practiced on the 
unwary by knavish boiler makers in furnishing poor workmanship and de- 
fective materials, is a question to be determined. That poor workmanship 
and materials are often the “prime” cause of disastrous explosions is well 
known, and however this may be, a system of rigid inspection, by compe- 
tent officials in every state, would speedily bring the construction and use 
of steam boilers to the proper level. ; 

The system of inspection should embrace: The form of boiler as atiect- 
ed by the water in the locality in which it is to be used; the variability of 
load, and the fuel to be burned in the furnace; the dimensions as affected 
by maximum capacity required; the thickness of plates, class of riveting 
and caulking, and quality of iron to be used as affected by maximum pres- 
sure under which the boiler is to be worked ; the test to be applied to the 
iron used, and the tests to be applied to the finished boilers ; the manner of 
heating and purifying the teed water and its introduction into the boiler ; 
the style of furnace to used and general arrangement for facility of inspec- 
tion; the safety appliances, and standard of tests for “steam gauges,’ “safety 
valves,” low water alarms and other devices applied to steam boilers. 

Every steam boiler now in use, and every steam boiler made in the future 
should be subject to inspection, and a “seal” put upon it, and a certificate 
with restrictions under which it may be worked, furnished the owner, tam- 
pering with the one or exceeding the other to be visited with a severe pun- 
ishment 

In France a manufacturer cannot put in use a steam boiler without a 
permit from the prefect of the department. In making an application for 
“license” to purchase and put to work a steam boiler, the manufacturer 
addresses the prefect on a government blank furnishing the following in- 
formation: Maximum pressure of steam under which the boiler is to work ; 
horse power and class of connected engine; form of boiler desired; loca- 
tion of boiler in relation to buildings and public highway ; fuel to be burned ; 
nature of business conducted in the establishment, and plan of location (on 
separate sheet). 

The prefect ‘of the department refers the application to the prefect of 
the arrondissement, who in turn refers it to the mayor of the commune; this 
officer then proceeds to an investigation de commodo et incommodo, The in- 
vestigation is continued for ten days; five days after its termination the 
mayor addresses the proces-verbal of the investigation, with his reecommenda- 
tion in the premises, to the prefect of the arrondissement who transmits 
it with his opinion to the prefect of the department. The prefect then lays 
the proces before the nearest government engineer, Who examines and de- 
livers an opinion upon which the decision of the prefect is based. This 
decree of 1810 (which as the writer is advised is still in force) in connec- 
tion with an ordinance passed in 1843 relating to steam boilers, which pro- 
vides that the boiler shall be tested— first, at the shop where it was built; 
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second, at the establishment where it is to be used—by the nearest govern- 
ment engineer, who after inspection furnishes the owner a certificate of con- 
dition and restrictions under which the boiler shail be operated. The tests 
are obligatory (except for mines) and give the manufacturer an immunity in 
the use of a steam boiler nowhere else approximated. 

Under our system, or rather lack of system, the manufacturer buys and 
operates his boiler at his own option; if he desires to drive a forty horse- 
power engine with a twenty horse-power boiler, there is no law so far as the 
writer is aware to prevent his doing so. 

The one great impediment to procuring a legal enactment relating to 
steam boilers is the general indifference of the public to the safety of human 
life. Take the preceding instance: If in carrying out the intention to drive 
a forty horse-power engine with the twenty horse-power boiler, the boiler 
“Jets go,” the public sympathy would be as great for the man who lost the 
boiler as for the men who lost their lives. 

As an illustration of this, the writer would relate a circumstance hap- 
pening several years ago: 

A Steam boiler, furnishing power to a very large agricultural ma- 
chine shop, exploded with terrible violence, demolishing one entire section 
of the building, and killing and injuring several of the workmen; the 
writer, coming on the ground a few minutes after the explosion, saw the 
workmen bearing oft the corpse of one of the victims. Shocked at the 
sight, and desirous of ascertaining the extent of damage to life and limb, he 
suggested toa bystander “that it appeared to be a very rongh accident; ” 
the response came in a suppressed tone, “it was rough on Smith, he would 
be obliged to buy a new boiler.” In this instance six men were killed and 
perhaps twenty seriously injured. It may not be ogt of place to remark 
that this was one of those rare cases where the engineer enjoyed the princely 
income of “six dollars a week.” 

In nearly every instance of boiler explosion, it appears that the usual le- 
gal investigation of the causes of the accident is a mere “farce,” that neither 
determines the real nor proximate causes, or locates the blame where it prop- 
erly belongs;.and whilst the facts usually adduced at the inquest may form 
a foundation upon which the experienced engineer can build a theory of 
explosion, it is in the great majority of cases simply absurd to base a legal 


verdict upon the opinion of men whose knowledge of the steam boiler is of 


the most limited kind. 
Several years ago a small cylinder boiler furnishing steam to a “digester” 
in a large soap and candle works in Cincinnati, suddenly “let go,” killing 


the attendant and one of the factory hands on the spot; while a section of 


the shell weighing — of a thousand pounds passed directly up two or 
three hundred feet, thence westward nearly a half mile and fell, killing 
three small children. 

At the inquest it was ascertained that no one but the attendant was to 
blame, and as he was already dead, the coroner “generously forebore to 
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prosecute him;” at the same time the facts in this case as related to the 
writer by the previous attendant of the boiler, were such as to have con- 
demned the proprictors to several years penal servitude, under the “ boiler 
law” of Prussia. 

Coupled with the lack cof legal inspection, the gencral location of boilers 
in many ofour large manufacturing establishments is reprehensible in the 
highest degree. In the city of Cincinnati there is a certain establishment 
covering a superfice of 300x200 fect, and lifting skywards seven stories. 

Each of the floors except the basement, contains a small army of work- 
men, and thousands of dollars worth of costly materials and manufactured 
goods in various stages of completion. In the basement about as central as 
posts and stone pillars would permit, is located the battery of boilers fur- 
nishing the power to drive the machinery. Let us suppose an explosion in 
this case, what would be the probable results ? Isit to be imagined that any 
large portion of the several hundred workmen shut up in this miniature 
Vesuvius would escape whole? By no means. Let the slender threads now 
linking safety to disaster loose their hold, and the pent up volcano would 
burst forth pouring human lava through the vent. Such an occurrence 
would fall upon the community like a mantle of darkness, and great would 
be the desire to locate the blame somewhere. The coroner would assume an 
air of marvelous concern, and swear by the party that put him in office, 
that the affair should be probed to the quick, and the fault brought home to 
its father, “though angels weep.” To this end a jury would be struck, 
composed of distinguished citzens, with a plentiful lack of information on 
the questions to be brought before them, who after the usual delays would 
“on with the quest.” 

The picture may be highly colored, but the outlines are lifelike, as any 
one may verify who will read the testimony and the verdicts of the inquests 
following appalling accidents. 

The fall of the Dixon bridge, the breaking of the Mill river dam, the 
Ashtabula horror, and the late total demolition of the Rockford court house, 
furnish excellent magazines of information upon the customary “legal” pro- 
ceedings following these wholesale murders. 

If we could have the inquest before the accident instead of after, how 
much better would it be; although this might scem “paradoxical,” it is the 
spirit of the French law regulating the use of steam boilers, and an explo- 
sion in that country is a rare event.— Van Nostrand’s Engineering Magazine. 

tEVOLNING TatL-Licuts ror Raiway Trains.—An old proposal has 
been adopted on the Pennsylvania railroad for tail-lights. It is simply : 

flashing light produced by a revolving lamp worked by gearing in connec- 
tion with the axle. It will be understood that when the train is standing 
still the light shines steadily in either red or white, but when the train is 
- on the light rapidly changes from red to white and from white 
0 red. 
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SCIENCE AT THE BRITISH ASSOCIATION. 


The papers read at the recent session of the British Association at Ply- 
mouth, England, are quite rich in new scientific ideas. Their lengths 
precludes our touching on more than their salient points—but these will 
suffice to exhibit the wide and interesting range of the subjects discussed : 


LIFE FROM OTHER WORLDS. 


Sir William Thomson revived that curious paradox of the possibility of 
life coming upon our earth directly from other worlds—the vehicle being a 
meteorite. Biologists at present are not in accord as to what temperature is 
fatal to germ life; and it is believed that some germs come safely through 
extremes of temperature that are fatal to the species in a more advanced 
stage. On this rather doubtful foundation, Sir William bases his idea that 
a germ might hide away in a crevice of a meteorite, so that the intense heat 
of the interior might not reach it, and hence it might remain alive after the 
wandering mass had come to rest on the earth. One objection at least to 
this theory will suggest itself to the readers of Mrs. Ingram’s interesting 
essay—read before the American Association, at Nashville, Tenn.—and that 
is, if that fair scientist is right about concussion being fatal to germ exist- 
ence, then the shock of the meteorite striking the earth, if not due to its 
contact with the atmosphere, would be quite sufficient to destroy the travel- 
ing organisms, 


THE INDUSTRIAL VALUE OF SCIENTIFIC RESEARCH. 


Protessor Abel made a capital review of the operation of purely scientific 
research in developing important branches of industry. He instanced 
Perkins’ researches in the coal tar colors, and more especially referred to 
the recent improvements in the steel manufacture. He pointed out that the 
success which has attended the addition of silicon in combination with iron 
and manganese to the steel before casting in the preventing the formation 
of blow-holes, and in contributing at the same time to the production of the 
particular character of steel required, bids fair to be of special importance 
in connection with the application of steel to the production of projectiles 
tor use against armor plates and of castings which will compete successfully 
with carefully forged metal, or even with the Whitworth compressed steel. 
He also alluded to the advantages of steel armor over iron, and stated that 
promising results have recently been obtained at Shoeburyness with a new 
system of applying steel in conjunction with malleable iron, by which a 
perfect union of the two materials at one of their surfaces is obtained by the 
aid of heat. Reference was also made to the late investigations into the 
physical nature of gunpowder, which among other things have demonstrated 
that modifications in composition, not unimportant from an economical point 
of view in dealing with the very large charges now employed, may materi- 
ally contribute to render the storing of the maximum of work in the projec- 
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tile, when propelled from a gun, compatible with a subjection of the gun to 
comparatively very moderate and uniform strains.—Sc/entific American. 





EDITORIAL NOTES. 


Kansas Ciry AcApvEMY oF ScrENcE.—The 
regular monthly meeting of the Kansas City 
Academy of Science will be held at its rooms, 
on the evening of Tuesday, Oct. 30, 1877. A 
paper on “Cone Sections” will be read by Prof. 
J. M. Greenwood, of this city. It is expected 
that Prof. Mudge, State Geologist of Kansas, 
will be present and favor the audience with an 
account of his paleontological discoveries in 
Colorado during the past summer. 





In our list of the officers of the American 
Association for the Advancement of Science, 
given last month, we inadvertently omitted the 
name of Prof. G. S. Blackie, of Nashville, 
Tenn., who was elected Chairman of Permanent 
Subsection of Microscopy. 





On October 14th, the steamer Olga, which 
was towing the caisson containing Cleopatra’s 
needle, was compelled to abandon it during a 
heavy gale off Cape Finisterre. Fortunately, 
however, the steamer Fitz Maurice recovered 
it the next day ninety miles north of Ferrol, 
Spain. 





OrEGON, Mo., Oct. 16, 1877. 

Cox. Case: Dear Sir—Herewith find a frag- 
ment of a stump, recently uncovered by the 
action of a stream of water, on the farm of A. 
J. Tolby, in the N. E. corner of sec. 19, town. 
62, range 38, in this oounty. The top of the 
stump, which is uneven, was, 5 years ago, 5 ft. 
below the surface. It is now uncovered to the 
depth of one foot, disclosing the tops of the 
roots, The diameter is 15 inches one way and 
18 inches another; the color of the wood is 
black, as in the specimen; the wood is probably 
burr-oak, colored by the action of the water. 
The location is upland prairie, with no timber 
near. The surface of the ground was originally 
covered by blue stem grass, over which the 
spring branch ran for centuries, perhaps, until 
the place was improved by Mr. Tolby. The 
spot where the stump stands is now enclosed in 


ja lane lot, and as soon as the stock had killed 


| the grass the stream began to wash a channel 
in the loose, black soil, underneath, when the 
stump was exposed. The stump is within a 
short distance of the source of the branch. 
tespectfully yours, 
; Wma. Baucien. 

This kind 6f wood is often found in alluvial 
deposits, having been left by overflows or washed 
down from the hills in some bygone age. It is 
something similar to the black bog oak, found 
in the Peat beds ot Ireland and other countries. 
The same condition of wood is often found in 
the sand-bars and banks of the Missouri River. 
After a long deposit in the water the wood un- 
dergoes a kind of carbonization, and with the 
requisite pressure and heat would in time 
become coal.—eEp. 


WE are indebted to Prof. Geo. Halley, of this 
city, for preparing and arranging the extended 
report of the proceedings of the Kansas Acad- 
emy of Science, which makes the first article of 
the Review. After it was in print we received 
the official report from the Secretary, Mr. A. 
E. Popenoe, from which we learn additionally 
that the following named gentlemen were elected 
officers for the ensuing year, viz: 

President—F. H. Snow, of Lawrence. 

Vice Presidents—B. F. Mudge, of Manhattan, 
and J. H. Carruth, of Lawrence. 

Secretary—Edwin A. Popenoe, of Topeka. 

Treasurer—R. J. Brown, of Leavenworth. 

Curators—F, H. Snow, W. K. Kedzie and E. 
A. Popenoe. 

Prof. Halley is enthusiastic in his praises of 
the energy, industry and genuine scientificspirit 
of the Kansas Academy, and predicts a most 
interesting meeting and a rare treat to our cit- 
izens next June. 





THE AMERICAN ConGRESS aT LUXEMBOURG. 
—Thesecond International Congress of Ameri- 
canists, or students of American archeology, 
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philology and pre-Columbian history, was held 
at Luxembourg, September 10 to 13, and 
proved a decided success. The visitors, who 
represented most of the countries of Europe 
and South America, were most hospitably 
treated by the inhabitants, who entertained 
them at a civic banquet on the 14th of Sep- 
tember. Some highly interesting communica- 
tions were made, of which, perhaps, the most 
important were the following: 

1, “ Papers on the Ancient Mound Builders 
and Pueblos of New Mexico,” by Messrs, Ed- 
win A. Barber, R. Robertson, H. Gillman, 
Stephen Peet and M. F, Force. 

2, Papers on “ The Antiquities of Green- 
land and the Primitive Habitat of the Esqui- 
maux,” by Messrs. Waldemar Schmit and Dr, 
Rink. 

3. Papers on “American Hieroglyphics, 
Ethnology and Civilization,” by Professor 
Leon de Rosny, Hyde, Clarke, Madier de 
Montjau, F. A. Allen, Schwab, Malte Brun, 
Ttronck, Abbe Pinart, Dr. Leemans, of Ley- 
den, &c. 

4, “Philological I'reatises upon the Ameri- 
can Language,’ by Messrs. Henry, F. H. 
Moore and Lucien Adam, the last of whom 
presented an elaborate comparison of the 
grammar of sixteen Indian nations. 

5, Historical papers, such as upon the “ Eu- 
ropean Colonies in Markland,” by E. Beau- 
voisin; ‘‘Comparison between Mexican and 
Peruvian Legislation,” by M. Nodal, and other 
papers. 

6. Several geological treatises, such as one 
npon “The Stone Age in America,” by M. Gui- 
met, of Lyons. 

It is proposed to hold the third Congress 
(1879) at Brussels. 
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Tue ANIMAL KinGpow, by W. Bingley, A. M. 
1122 pages octavo; over 1000 engravings. 
Published by Hubbard Bros., Phila.; 1877. 
This work is a very comprehensive though 

popular record of zoology, comprising graphic 

descriptions of nearly all known species of beasts, 
birds, fishes, insects, reptiles, mollusks and 
animalcule all over the world, prepared, as the 
author states, after laborious personal research, 
with the aid of the works of Cuvier, Buffon, 

Wood, Dallas, Wilson, Audubon, Nuttall, Bona- 

parte, Agassiz,Jardine, Brewer and many others. 





Not less than 500 different members of the ani- 
mal kingdom are described, and some of them 
at considerable length, such as the apes and 
monkeys, of which 26 varieties are discussed in 
full, some of which, as the Proboscis monkeys, 
are very little known. The birds are very fully 
described, nearly 400 pages being devoted to 
them. Every department of zoology has 
received equal attention, and the work is one 
that reflects credit upon the publishers. While 
it is not adapted to the use of college professors 
and scientific Savans, nor intended for such, it 
must necessarily be just what is needed by the 
teachers in our schools and by the headg of 
families, for use in the instruction of children; 
for such purposes the descriptions are sufficiently 
technical and minute, at the same time that 
they are written in an easy and attractive style, 
well calculated to make a lasting impression 
upon the mind of the general reader, The illus- 
trations are exceptionally good, and the whole 
make-up of the work unusually complete. It 
must meet with a ready sale on its merits alone, 
The publishing house is represented here by 
Mr. L. L. Boynton, who is extending his agen- 
cies in all directions. 





THE ENGINEERING AND MINING JOURNAL. 
Oct.13, 1877. No.15, Vol. 24. Quarto; pp. 
18, Weekly. Scientific Publishing Co, 27 
Park Place, New York. $4.00 per annum; 
single numbers, 10 cents. 

This well known periodical, including the 
Coal and Iron Record, of New York, and the 
Mining Review, of Denver, Col., is edited by 
Richard P. Rothwell, C. E., M. E., and Rossiter 
W. Raymond, Ph. D.,and is devoted to mining, 
metallurgy and engineering, being the leading 
journal of the kind in this country, Messrz. 
Van Wagener and Rose are in charge of the 
Denver branch office, while Don Antonio Del 
Castillo is the staff correspondent in the city of 
Mexico. It contains a great deal of matter most 
interesting and valuable to western readers and 
all others who desire to keep themselves ap- 
prised of the progress of mining and engineer- 
ing in the Rocky Mountains, 


ScrENcE OBSERVER. Vol. 1, No. 4. Boston, 
September, 1877, Published monthly by the 
Boston Amateur Scientific Society. Price, 
25 cents. 

This is a small, unpretentious, 8-paged paper, 
eulled by its editors a “Journal for Amateur 
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Scientists,” but if we were to judge by the con- 
tents of the present number, which is made up 
principally of astronomical articles of a high 
scientific character, we should say that it was 
rather a journal for experts. The first article, 
“Qn the diameter of the Satellites of Mars,” 
certainly evinces first-rate mathematical ability 
on the part of its writer, while that upon 
‘Recent Double Star Observations,” taken in 
connection with those on the same subject in 
previous numbers, would do credit to any scien- 
tific journal in the country. 


Women’s SECRETS, oR How TO BE BEAUTIFUL, 
translated and edited from the Persian and 
French, with additions from the best English 
authorities, by Lou. Capsadell, New York. 
The Author’s Publishing Co, 1876. pp. 60. 
Price, 75 cents. 

Despite the ad captandum title of this little 
work it contains many very valuable and use- 
ful statements, hints and suggestions to ladies 
in regard to the all important subjects of “pro- 
longing the freshness of youth and perpetuating 
the roseate charms of womanhood,” not by 
means of cosmetics and lotions, but by applying 
the rules of physiology and hygiene in all the 
acts and duties of life. These rules are given 
in an easy style, and if followed out will un- 
doubtedly go far towards accomplishing the 
object. In addition, there are instructions for 
the toilet, rules for raising beautiful children, 
for eating, for sleeping, for bathing, for produc- 
ing fat and for producing leanness, warnings 
against the destruction of beauty, and finally, 
instructions for remaining beautiful. For sale 
by H. H. Sueparp. 





APPLICATION OF ORGANIC ACIDS TO THE Ex- 
AMINATION OF MINERALS, by H. Carrington 
Bolton, Ph. D. Reprinted from the annals 
of the New York Academy of Sciences, Vol. 
1, 1877, 

The author of this paper, who was elected 
General Secretary of the American Association 
for the Advancement of Sciences, (and not Vice 
President, as the punctuation of our notice in 
the September number of the REVIEW makes 
ussay), advocates the use of organicacids in the 
decomposition of minerals for the purpose of 
analysis, on the ground that they are more read- 
ily and safely transported during field explora- 
tions, and that our preconceived notions of their 
weakness as regards minerals are erroneous, 
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His experiments were made upon carbonates, 
sulphides, oxides, sundries and silicates prin- 
eipally, with citric, tartaric and oxalic acids 
but a few tests were made with malic, fornic, 
acetic, benzoic, hydrogallic and picricacids. Of 
the solid acids, solutions saturated in the cold 
were used ; ot the liquid acids, ordinary com- 
mercial products,’and the tests were conducted 
with a view to their possible application in field 
work, It is impossible to do more than to give 
briefly the results of a large number of interest- 
ing experiments, in which the action of organic 
acids upon various minerals is compared 
with that of hydroehloric acid. They are 
claimed to be about as follows: They not only 
decompose a considerable number of minerals 
belonging to-various groups but also possess a 
remarkable selective power as regards the de- 
gree of this decomposition. Many of the reac- 
tions are simple, quickly applied, characteristic 
and sensitive; they may be used in distinguish- 
ing minerals nearly related and probably in 
separating minerals mingled in one specimen. 
In addition, the author suggests that the chem- 
istry of geological changes may be more fully 
and clearly understood by considering the value 
of the organic acids in the work of disintegra- 
tion and consolidation. The subject is a very 
interesting one and demands the attention of 
mineralogists and geologists. 

CONTRIBUTIONS TO THE TREATMENT OF PUL- 
MONARY PHTHIsIs, by Dr. W. Gleitsmann, 
reprinted from New Orleans Medical and 
Surgical Journal, July, 1877. 

This is a pamphlet written in the interest of 

a Sanitarum located at Ashville, N. C., and 
managed by the writer. His main points are 
that air, exercise and cold water, all of the 
proper quality, are the essentials in the care of 
consumption, and that these requisites are to 
be found at Ashville in a greater degree of 
perfection than almost anywhere else. 





TRANSACTIONS OF THE KANSAS ACADEMY OF 
ScrENcE, Volume V., Topeka, Kansas, 1876; 
pp. 14. 

Though rather late in appearing, the trans- 
actions, reports and papers of the ninth an- 
nual meeting are very interesting and instruc- 
tive, and the mechanical work very hand- 
somely done by the state printer, 
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The following is a list of the papers pub- 
lished, viz: 

1. Annual Report of the Committe on Geol- 
ogy for the year ending November Ist, 1876, 
by Prof. B. F, Mudge. 

2. Climate and Brains, by M. V. B. Knox. 

3. Bison Latifrons in Kansas, by Prof. B. 
F, Mudge. 

!, Habits of Prairie Dogs, by H. H. Brons. 

5, Habits of Amb!ychila Cylindriformis, by 
H. H. Brons. 

6. The Waconda Meteorite, by Prof. G. E. 
Patrick. 

7. The Iola Gas Well, by Prof. G. E. Pat- 
rick. 

8. List of Colorado Coleoptera, by Prof. F. H. 
Snow. 

9, List of Kansas Coleoptera, by Edwin A. 
Popence. 

10, Centennial Catalogue of Plants of Kan- 
gas, by Prof: J. H. Carruth. 

11. Meteorological Summary for 1876, by 
Prof. F. H. Snow. ‘ 

12. Locust Flights East of the Mississippi, 
by Prof. C. V. Riley. 

13. Additions to Kansas Mammalia, by M. 
V. B. Knox. 

14. Influence of Food, selection upon the 
evolution of animal life, by Dr. A. H. Thomp- 
son. 

15. Evidence of Ancient Forests in Central 
Kansas, by H. C. Turner. 

16, The River Bluffs, by Prof. J. D. Parker. 





INTRODUCTION AND SuccEssION OF VERTE- 
BRATE Lire iN AMERICA, by Prof. O. C. 
Marsh, Yale College. 57 pp. 

This is an address delivered before the 
American Association for the Advancement 
of Science, at Nashville, August 30, 1877, and 
is probably the most complete and thorough re- 
view of the subject that hag ever been pub- 
lished, Having received it but a day or two 
since, we can only do it justice by postponing 
its consideration until our next number. 


THE October number of the American Na- 
furalist opens with an interesting sketch of 
“The Surface Geology of Eastern Massachu- 
setts,” by W. O. Crosby; “ Pseudis, the Para- 
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doxical Frog,” by S. W. Garman, follows, with 
an illustration. Edwin A. Barber, in his pa- 
per “On the Ancient and Modern Pueblo 
Tribes of the Pacific S'ope of the United 
States,” endeavors to answer the enigmatical 
question, “Who are the architects of the ex- 
tensive prehistoric stone structures which 
abound in New Mexico, Arizona, and other 
portions of the Southwest?” S W. Williston 
discusses, con amore, “The American Ante- 
lope;” John A. Ryder touches closely upon 
the Darwinian Philosophy in his “Laws of 
Digital Reduction;” and David S. Jordon 
closes the list of long papers, with a very com- 
plete article “On the Distribution of Fresh- 
water Fishes.” The recent publications relat- 
ing to Natural History are fully and carefully 
reviewed by the editor;—fourteen pages are 
devoted to new discoveries and advances made 
in the various sciences of Botany, Zoology, 
Microscopy, etc.,—the whole closing with Sci- 
entific News and Proceedings of Societies. 
Published by H, O. Houghton and Company, 
Boston. Terms: $4.00 a year, 35 cents a num- 
ber, 


OTHER PUBLICATIONS RECEIVED. 
Engineering and Mining Journal, New 


York ; weekly.....cccccccssseees saseqassslictors 10¢. 
Van Nostrand’s Eclectic Engineering 
Magazine; monthly.............0006 seacesse OO 


Popu'ar Science Monthly, November...... 50c. 

Mines, Metals and Manufactures, St. 
Lomis; weekly....:.cscccsccoccsssessccseseeses 100, 

Science Observer, Boston; monthly....... . 25e. 

Weather Review, War Dept.; monthly..... ..... 

American Naturalist, Boston; monthly... 35c. 

Scientific American, New York; weekly.. 10c. 

Remarks upon Sulphate of Quinix, by Alex- 
ander H. Jones. 

Contributions to the Treatment of Pulmonary 
Phthisis, by W. Gleitzmann, M. D. 

Biennial Report of the Mountain Sanitarium 
for Pulmonary Diseases, by W. Gleitzmann, 
M. D. 

Programme of the American Association for 
the Advancement of Science, Nashville, 
Tenn., Tuesday, September 4, 1877. 

Report of Bureau of Vital and Statistics, New 
York. 
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